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Description 

BACKGROUND Or THE INVENTION 

5 1. Field of the Invention 

The invention relates to novel [4S-(4alpha, 12aalpha)]-4-(dirnethyIam;r.o)-7-(substiti;ted)-9-[(substituted glycyl) 
amido]-1 ,4,4a,5,5a,6, 11,1 2a-octahydro-3, 1 0, 1 2, 1 2a-tctrahydroxy-1 , 1 1 -dioxo-2-naphthaccnccarboxamidcs herein af- 
ter called 7-(substituted)-9-[(substitutedg!ycyl)arnido]-6-demethyI-6-deoxytetracycI:nes, which exhibit antibiotic activity 
w againsts a wide spectrum of organisms including organisms which are resistant to tetracyclines and are useful as 
antibiotic agents. 

The invention also relates to ncvel 9-[(haioacyI)am:do]-7-(subst[tuted)-8-demethyl-6-deoxytetracycIine intermedi- 
ates useful for making the novel compounds of the present invention and to novel methods for producing the nove! 
compounds and intermediate compounds. 
T5 EP Publication No 536515 (published 14 April 1993) discloses certain novel 7-substituted-9-substituent amino- 

6-demethyl-6-deoxytetracycIines included those where the 9-position is substituted by acetylamino which is itself sub- 
stituted by benzylamino. piperidinyl, 1-imidazoIyI, pyrrolyl, (1-(1,2,3-triazoIyI) and 4-(1 ,2,4-triazoiyI). 

SUMMARY OF THE INVENTION 

20 

This invention is concerned with novel 7-(substituted)-9-[(substituted giycyI)amido]-6-demethyl-6-deoxytetracy- 
clincs, represented by formula I and II, which have antibacterial activity; with methods of treating infectious diseases 
in warm blooded animals employing these new compounds; with pharmaceutical preparations containing these com- 
pounds; with novel intermediates compounds and processes for the production of these compounds. More particularly, 
25 this invention is concerned with compounds of formula I and II which have enhanced antibacterial activity against 
tetracycline reisitant strains as well as a high level of activity against strains which are normally susceptible to tetra- 
cyclines. 
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1 I 



In formula I and II, 

R is a halogen selected from bromine, chlorine, fluorine and iodine; or R - -NR 1 R 2 and when R - -NR"^ 2 and R 1 _ 
hydrogen, 

R 2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1 -methyl propyl, 2-methyIpropyl or 1,1-dimethyIethyI; and when R 1 
- methyl or ethyl. 

R 2 = methyl, ethyl, n-propyl. t-mothylcthyl, n-butyl, 1 -methylpropyl or 2-mcthy!propyl; 
and when R 1 = n-prcpyl, 

R 2 = n-propyl, 1-methylethyl, n-butyl, 1 -methylpropyl or 2-methylpropyl; 

and when R 1 = 1 -methylothyl, 

R 2 - n-butyl, t -methylpropyl or 2-methylpropyl; 

and when R 1 = n-butyl, 

R 2 = n-butyl, 1 -methylpropyl or 2-methylpropyl; 
and when R 1 - 1 -methylpropyl, 
R 2 = 2-methylpropyl; 

R3 js selected from hydrogen; straight or branched (C 4 -C 8 )alkyl group selected from butyl, isobutyl, pentyl, hexy I, heptyl 
and octyl; 

a-mercapto(C r C 4 )alkyl group selected from mercaptomethyl, a-mercaptoethyl, a-mercapto-1 -methylethyl and a-mer- 
captopropyl, 

a-hydroxy( C r C 4 )aIkyl group selected from hydroxymethyl a-hydroxyethyl, a-hydroxy-1-methylethyl and a-hydroxy- 
propyl; carboxy l(C r C 8 )a Iky I group; 

(C 6 -C 10 )aryl group selected from phenyl, tx-naphthyl and (i-naphthyl, substituted(C 6 -C 10 )aryl group (substitution se- 
lected from hydroxy, halogen, (C 1 -C 4 )alkoxy, 
trihalo(C r C 3 )alkyl, nitro, amino, cyano, 
(C 1 -C 4 )alkoxycarbonyl, (C r C 3 )aIkyIamino and carboxy); 
(C 7 -C g )aralkyl group selected from benzyl, 

1- phenylethyl. 2-phenylethyl and phenylpropyl; 

substituted (C 7 -C 9 )aralkyl group [substitution selected from halo, (C r C 4 )alkyl, nitro, hydroxy, amino, mono-or disub- 
stituted (CVC^alkylamino (C.|-C 4 )a!koxy, (C r -C 4 )alkylsulfonyl, cyano and carboxy]; 

R 4 is selected from hydrogen and (C r C 6 )a!kyl selected from methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl and 
hexyl; 

when R 3 does not equal R 4 the stereochemistry of the asymmetric carbon (i.e the carbon bearing the substituent W) 
maybe be either the racemate (DL) or the individual enantiomers (L or D); 

W is selected from hydroxylamino; (C 7 -C 12 ) straight or branched alkyl monosubstituted amino group substitution se- 
lected from heptyl, octyl, nonyl, decyl, undecyl, dodecyl and the diastereomers and enantiomers of said branched alkyl 
monosubstituted amino group. (C t -C 4 ) straight or branched fluoroalkylamino group selected from trifluoromethyl, 
2,2,2-tnfIuorcethyI, 3,3,3-trifIuoropropyl, 3 3.3 2 2-pentafluoropropyl, 2,2-difIuorcpropyI, 4,4,4-trtfluorobutyI and 3,3-di- 
fluorobutyl; [(C 4 -C 10 )cycloalkyl]alkyl monosubstituted amino group substitution selected from (cyclcpropyl)mcthyl. (cy- 
clopropyl)ethyl, (cyclobutyl)methyl, (trans-2-methylcycloprcpyI)methyl, and (cis-2-methyIcydobutyl)methyI; (C 3 -C 10 ) 
alkenyl and alkynyl monosubstituted amino group substitution selected from ally!, 3-butenyl, 2-buteny! (cis or trans) 

2- pcntcnyl, propynyi, 4-octcnyl, 2,3-dimcthyl-2-butcnyI, 3-mothyl-2-butonyl, 2-cyc!opcntcnyI and 2-cyc!chcxcnyl; 
(C 7 -C 10 )ara;Kylamino group substitution selected frcm benzyl, 2-phenylethyl, t-phenylethyl. 2-(naphthyI)methyI. 1- 
(naphthyl)methyl and phenylpropyl substituted (C 8 -C 10 )aryl monosubstituted amino group [substitution selected from 
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(C r -C 5 )acyl. ;c«j-C 5 )acyIam:no. (C r C 4 )a!kyi, rrcrx cr ciisubst.tuted [^-C^alky'arrino. (C r C 4 )aIkoxy ;c r -C 4 )a!kcx- 
ycarbony:. ;C«-C 4 )alkylsulfanyl, amino cnrboxy cyanc, halogen, hydroxy, nrtrc and trihaIo(C r Cy alkyl]: 
straight or branched symmetrical disubst.tutuu alkyla::]irc group substitution seiected from cibutyl d:isobutyI ; d>sec- 
butyl. dipentyi, tinsopentyi, d;-sec-pentyl, dihexyl dnsohexyl and ci-sec-hexyi: symmetrical disubstituted (C 6 -C* 4 ;cy- 
5 cloalkylamino group substitution selected from oicycicpropyl, dicycicbutyl dicyclopcntyi, di;d:cyciopropy:)mcthyI, di- 
cycichexyl and dicycloheptyi; 

straight or branched unsymmetrical disubstituted (C 3 -C 14 )alkylamino group wherein the total number o1 carbons in the 
substitution is morothan 14; unsymmetrical disuost.tutcd (C 4 -C 14 }cycioaIkyia.mino group wherein the total number ot 
carbons in th9 substitution is no more than 14; 

io (C 2 -C 6 )a7acycIoaikyl and substituted (C 2 -C B )azacycio-a;kyI group substitution selected from 4-methy:piperidiny! 4-hy- 
droxypiperidinyl, 4-(hydroxymethyI)piperidinyI, 4-(am:nornethyI)piperidinyi, c:s-3,4-dimethyIpyrroIidinyI, trans- 
3,4-dimethylpyrroI;d;nyi, 2-azabicyclo [2.1.1]hex-2-yI. 5-azabicycIo[2.1.1]hex-5-yI, 2-azabicyc!c[2.2.1lhept-2-yi. 
7-azabicycIo[2 2.1]-hept-7-yI, 2-azabicycio[2.2 2]oct-2-yI and the diastereomers and enantiomers of said (C 2 -C a ;aza- 
cycloalkyl and substituted (C 2 -C Q )azacycioaIkyI group; substituted 1-azaoxacycioaiky! group substitution selected from 

is 2-(C 1 -C 3 )alkyimorphoIinyI, 3-(C r C 3 )aIkylisoxazoIidinyi, tetrahydrooxazinyl and 3,4-dihydrooxazinyl; [1,n]-diazacy- 
cloalkyl and 

substituted [1,n]-d:azacycloaIkyI group selected from piperazinyl, 2-(C r C 3 )alkyIpiperazinyI, 4-(C r C 3 )aIkyIpiperazinyl, 
2,4-dimethylpiperazinyl, 4-(C 1 -C 4 )aikoxypiperazinyI, 4-(C 6 -C 10 )aryloxypiperazinyI 4-hydroxypiperazinyi 2 5-diazabi- 
cydo[2.2.1]hept-2-yI, 2,5-dia7a-5-methyIbicycIo[2.2.1]hept-2-yI, 2,3-diaza-3-methyIbicycIo[2 2 2]oct-2-yi, 2,5-dia?a- 

20 5,7-dimethylbicycIo[2.2.2]oct-2-yI and the diastereomers or enantiomers of said [1 ,n]-diazacycIoaIkyi and substituted 
[1 t n]-diazacycIoaIkyl group; 1-azathiacycloalkyI and substituted 1-azathiacycIoaIky! group selected from thiamorpholi- 
nyl, 2-(C r C 3 )alkyl-thiomorpholinyl and 3-(C 3 -C 6 )cycloaIkyIthiomorpholinyl; N-azoIyl and substituted N-azoiyl group 
selected from 1-imidazoiyI, 2-(C l -C 3 )aIkyl-1-imidazoiyI, 3-(C r C 3 )alky!-1-imidazoIy!, 1-pyrroIyl, 2-(C r C 3 )-aIky!-1-pyr- 
rolyl, 3-(C r C 3 )aIkyM-pyrroIyl, 1-pyrazoIyI, 3-(C r C 3 )aIkyl-1-pyrazoIyl, indolyl, 1-(1,2,3-triazolyl), 4-(C 1 -C 3 )a!kyl-1- 

25 (1,2,3-triazoiyl), 5-(C r C 3 )aikyI-1-(1,2,3-triazoIyl), 4-(1 ,2,4-triazolyI, 1-tctrazoIyl, 2-tetrazoIyl and benzimidazolyl; (hct- 
erocycie)amino group said heterocycle selected from 2- or 3-furanyl, 2- or 3-thienyl, 2- ; 3- or 4-pyridyl, 2- or 5-pyridazi- 
nyl, 2-pyrazinyl, 2-(imidazoIyl), (benzimidazolyl), and (benzothiazolyl) and substituted (heterocycle)amino group (sub- 
stitution selected from straight or branched (C r C 6 )alkyI), (heterocycle)methylamino group selected from 2- or 3-furyl- 
methylamino, 2- or 3-thienyImethyi-ammo, 2-, 3- or 4-pyridyImethylamino, 2- or 5-pyridazinylmethylamino, 2-pyrazinyi- 

30 methyiamino, 2-(imidazoIyi)methyIamino t (benzimida7oIyl)methy!amino, and (benzothiazo!yl)methy!amino and said 
substituted (heterocycie)methylamino group (substitution selected from straight or branched (C^-CeJalkyl); carboxy 
(C 2 -C 4 )-aIkyIamino group selected from aminoacetic acid, a-aminoprop ionic acid, p-aminopropionic acid, a-aminobu- 
tyric acid, p-aminobutyric acid and the enantiomers of said carboxy(C 2 -C 4 )alkylamino group; 1 . 1 -disubstituted hydrazi- 
no group selected from 1,1-dimethyihydrazino, N-aminopiperidinyl, 1.1-diethyIhydrazino. and N-aminopyrroli- dinyl; 

35 (C 1 -C 4 )aIkoxyamino group substitution selected from methoxy, ethoxy, n-propoxy, 1-methylethoxy, n-butoxy, 2-meth- 
ylpropoxy and 1,1-dimcthy! ethoxy; (C 3 -C 8 )cyc!oalkoxyamino group selected from cyclopropoxy, trans-1,2-dimcthylcy- 
clopropoxy, cis-1,2-dimethylcyclopropoxy, cyclobutoxy, cyclopentoxy, cyclohexoxy, cycioheptoxy, cyclooctoxy, bicyclo 
[2.2.1]hept-2-yloxy, bicyclo[2.2.2]oct-2-yIoxy and the diastereomers and enantiomers of said (C 3 -C 8 )cyc!oalkoxyamino 
group; 

40 (C 6 -C 10 )aryloxyamino group selected from phenoxyamino, 1 -naphthyloxyamino and 2-naphthyloxyamino; 

(Cy-C^Jarylalkoxyamino group substitution selected from benzyloxy, 2-phenylethoxy, 1-phenylethoxy 2-(naphthyl) 
methoxy, 1-(naphthyl)methoxy and phenylpropoxy; 

[P or Y-C r C 3 )acylamido)alky!amino group substitution selected from 2-(formamido)ethyl, 2-(acetamido)ethyl, 2-(pro- 
pionylamido)ethyl, 2-(acetamido)propyl, 2-(formamido)propyl and the enantiomers of said [p or Y*(C r C 3 )acyIamido] 
45 alkylamino group, P or y-fC^-CsJalkoxyalky (amino group substitution selected from 2-methoxyethyl, 2-ethoxyethyl, 
2,2-diethoxyethyl, 2-m ethoxy propyl, 3-methoxypropyl, 3-ethoxypropyl, 3,3-diethoxypropyl and the enantiomers o1 said 
P or 7-(C r C 3 )aIkoxyalkyiamino group; p, y, or S (C 2 -C 4 )hydroxya!ky!amino group substitution selected from 2-hydrox- 
yethyl. 2-hydroxypropyi, 3-hydroxy propyl and 4-hydroxybutyI; 

or R 3 and W taken together are selected from -(CH 2 ) n (R 5 )N-, n- 3 - 4, and -CH 2 CH(OH)CH 2 (R 5 )N- wherein R 5 is 
50 selected from hydrogen and (Cj -C 3 )acyl, the acyl selected from tormyl, acetyl, propionyl and (C 2 -C 3 )haIoacyl selected 
from chloroacetyl, bromoacetyl, trifluoroacetyl, 3,3,3-trifIuoropropionyl and 2,3,3-trifluoroprcpionyl; 
R 6 is selected from hydrogen; straight or branched (C r C 3 )alkyl group selected from methyl, ethyl, n-propyl or 1 -meth- 
ylcthyi; (C 5 -C 10 )aryl group selected from phenyl, a-naphthyl or p-naphthyl; (C 7 -C 9 )aralkyl group such as benzyl, 1 -pho- 
nylethyl, 2-phenyIethy! or phenyiprcpyl: a heterocycle group selected from a five membered aromatic or saturated ring 
55 with one N, O, S or Se heteroatom optionally having a benzo or pyndo ring fused thereto: 



4 
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2 • N, 0, S or $• 

such as pyrrolyl, M-methylindoIyl, indolyl. 2-pyrroIid nyl, 3-pyrro!idinyi 2-py r roliny!. tctrahydrofurany!, furanyl, benzo- 
furanyl, tetrahydrcthienyl. th:enyl, benzothieny! or selenazcly! o r a five membered aromatic ring with two N, O S or 
Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 

is 



20 




I or 2 1 - N 9 0. S or S« 

25 such as imidazolyl, pyrazoiyl, bonzimidazolyl, oxazolyl, bcnzoxazolyl, indazoiyl, thiazolyl, bcnzothiazoiyl, 3-alkyI-3H- 
imidazo[4.5-b]pyridyl or pyridylimidazotyl, or a five membered saturated ring with one or two N, O. S or Se heteroatoms 
and an adjacent appended O heteroatom: 



0 

I I 

35 * A 

(A is selected from hydrogen; straight or branched (C 1 -C 4 )alkyl; C 6 -aryI; substituted C 6 -aryl (substitution selected from 
haio,(C r C 4 )alkoxy, trihalo(C r C 3 )alkyl, nitro, amino, cyano, (C r C 4 )-alkoxycarbonyl, (Ct -C 3 )aIkylamino or carboxy); 
(C 7 -C g )-aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylothyl or phenylpropyl) 

40 such as y-butyrolactam, y-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered aromatic ring 
with one to three N heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyrimidinyl or 
(0^03) alkylthiopyridazinyl, or a six membered saturated ring with one or two N, O. S or Se heteroatoms and an 
adjacent appended O heteroatom such as 2, 3-dioxo-1 -piperazinyl, 4-ethyl-2 ; 3-dioxo-1 -piperazinyl, 4-methyl-2,3-dioxo- 
1 -piperazinyl 4-cyc lop ropy! -2-dioxo-1 -piperazinyl, 2-dioxcmorphoIinyl, 2-dioxothiomorpholinyl: or -(CH 2 ) n COOR B 

*5 where n=0-4 and R 8 is selected from hydrogen; straight or branched (C r C 3 )alkyl group selected from methyl, ethyl, 
n-propyl or 1-methylethyl; or (C 6 -C 10 )aryl group selected from phenyl, ct-naphthyl, or (5-naphthyl; R 7 is selected from 
hydrogen; straight or branched (C 1 -C 3 )alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; (C 6 -C 10 )aryl 
group selected from phenyl, a-naphthyl or (5-naphthyl. (C 7 -C 9 )aralkyl group such as benzyl, 1-phenylethyl, 2-phenyIe- 
thyl or phenylpropyl; a heterocycle group selected from a five membered aromatic or saturated ring with one N, O, S 

so or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



55 



30 
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Z - N, 0. S or St 

10 

such as pyrrolyl, N-methylindoiyI, indoiyi. 2-pyrroIid;nyi, 3-pyrrolidinyI. 2-pyrroliny!, tetrahydrofuranyl, furanyl, benzc- 
furanyl, tetrahydrothienyl thienyl, benzothienyi or selenazolyl or a five membered aromatic ring with two N, O S or 
Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 

is 



20 




Z or Z 1 - N, 0, S or Se 

25 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazoiyl, thiazolyl, benzothiazoiyl, 3-aikyI-3H- 
imidazo[4.5-b]pyridyI or pyridylimidazolyl, or a five membered saturated ring with one or two N, O. S or Se heteroatoms 
and an adjacent appended O heteroatom: 

30 



35 




40 (A is selected from hydrogen; straight or branched (C r C 4 )alkyl; C 6 -aryl; substituted C 6 -aryl (substitution selected from 
ha!o,(C 1 -C 4 )alkoxy, triha!o(C r C 3 )alkyl, nitro, amino, cyano, (C 1 -C 4 )-aIkoxycarbonyl, (C r C 3 )alkyiamino or carboxy); 
(C r C 9 )-aralkyl group selected from benzyl. 1-pheny!ethy!, 2-phenylethyl or phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered aromatic ring 
with one to three N heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyrimidinyl or 

45 (C 1 -C 3 )alkyIthiopyridazinyl, or a six membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended O heteroatom such as 2,3-dioxo-1 -piperazinyl, 4-ethyl-2,3-dioxo-1 -piperazinyl, 4-methy!-2,3-dioxo-1 -piper- 
azinyl, 4-cyc!opropyl-2-dioxo-1 -piperazinyl, 2-dioxomorphoiinyl, 2-dioxothiomorpholinyl; or -(CH 2 ) n COOR s where 
n=Q-4 and R 8 is selected from hydrogen; straight or branched (C r C 3 )alkyl selected from methyl, ethyl, n-propyl or 
1-methylethyl: or (C 6 -C 10 )aryl selected from phenyl, a-naphthyl or |5-naphthyl. with the proviso that R 6 and R 7 cannot 

50 both be hydrogen; 

or R 8 and R 7 taken together are -(CH 2 ) 2 B(CH 2 ) 2 -, wherein B is selected from (Chyn and n=0-1 , -NH. -N(C r C 3 )alkyl 
[straight or branched], -N(C r C 4 )alkoxy, oxygen, sulfur or substituted congeners selected from (L or D)proIine. ethyI(L 
or D)proiinato, morpholino, pyrrolidine or pipcridino; and the pharmacologically acceptable organic and inorganic salts 
or metal complexes, with the proviso that when R 3 and R 4 both represent hydrogen then W is other than benzylamino, 
55 1-midazoIyi, 1 -pyrrolyl, ,2,3-triazcIyI) or 4-(1 2 4-triazoIyl). 

Preferred compounds are compounds according to the above formula I and II wherein: 
R is a halogen selected from bromine, chlorine, fluorine and iodine, or R = -NR'R 2 and when R = -NR ! R 2 and R 1 = 
hydrogen, R- ~ methyl, ethyl n-propy!, 1-methy!ethyl. n-butyl 1-methy!prcpyl. 2-methylpropyi or 1 t-dimethylethyl; 



6 
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and whan Pf methyl or ethyl, R 2 methyl, ethyl, n-propyl, 1 -methylethyl r-hutyl. l-rrethylpropyi or2-methyIpropyl; 
R- 3 selected from hydrogen' straight or branched ;c 4 -Cr)alky! group selected from butyl, :scbutyl, pentyl, hexy:, 
heptyl nnd octyl: u-hydrcxy(C r C 4 ) alkyl group selected from hydrcxymothyl. u-iiyd'oxyethyl, u-hydrcxy-1-methyiet'iyl 
andK-hydroxypropyI:carboxyi(C r C 5 5a:kyigrojp; (C 6 -C 10 )ary; group selected from phenyl c-naphthyland 3-naplnthyl; 

5 substituted (C 6 -C 1c )aryl group (substitution selected from hydroxy, halogen, (C r C 4 )alkoxy, (C r C 4 )aIkoxycarbonyI and 
carboxy): (C 7 -C g )aralkyl group selected from benzyl, l-phenylethyl, 2-phenyIethy! and phenylpropyl: substituted (Cy 
C g }aralkyl group [substitution selected from halo (C r C 4 )alkyI, (C r C 4 )a kcxy (C r C 4 )alkylsuIfonyi. cyano and carboxy'; 
R 4 is selected from hydrogen and (C r C 4 )a!kyi selected from methyl, ethyl propyl iacpropyl, butyl and isobutyl; 
when R 3 does not equal R 4 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the substituent W) 

w maybe be either the racemate (DL) or the individual enantiomers (L or D): 

W is selected from hydroxylamino; (C r C 12 ) straight or branched alkyl monosubstituted amino group substitution se- 
lected from heptyl, octyl, nonyl, decyl, undecyl, dodecyl and the diastereomers and enantiomers of said branched alkyl 
monosubstituted amino group: 

(C r C 4 ) straight or branched fluoroalkyiamino group selected from 2,2,2-trifluoroethyI, 3,3.3-trifiuoropropyI. 2.2-d fIuor- 
is opropyl and 3,3-difiuorobutyI, [(C 4 -C 10 )cycIcalkyl]-alkyl monosubstituted amino group substitution selected from (cy- 
clopropyl)methyl, (cyclopropyl)ethyl, (cyclobutyl)methyl, (trans-2-methylcyclopropyl)methyI, and (cis-2-methy!cy- 
c!obutyI)methyl; (C 3 -C 10 )alkenyl and alkynyl monosubstituted amino group substitution selected from allyl, 3-buteny!, 
2-butenyl (cis or trans). 2-pentenyI, propynyl. 4-octenyl, 2.3-dimethyl-2-butenyI and 3-methyl-2-butenyI; (C 7 -C 10 )ar- 
alkylamino group substitution selected from benzyl, 2-phenylethyl. 1 -phenyiethyl, 2-(naphthyl)methyl, 1 -(naphthyl)me- 
20 thyl and phenylpropyl; straight or branched symmetrica! disubstituted alkylamino group substitution selected from dib- 
utyi, diisobutyl, di-s-butyl dipentyl diisopentyi and di-s-pentyl; symmetrical disubstituted (C 6 -C 14 )cycIoalkylam:no 
group substitution selected from dicyclopropyl, dicyclobutyl, dicyclopcntyl and di(dicyclopropyl)mothyl; straight or 
branched unsymmetrical disubstituted (C 3 -C, 4 )alkyIamino group wherein the total number of carbons in the substitution 
is no more than 14; unsymmetrical disubstituted (C 4 -C 14 )cycIoaIkylamino group wherein the total number of carbons 
25 h the substitution is no more than 14; (C 2 -C 8 )azacycloaIkyl and substituted (C 2 -C B )azacycIoa!kyl group substitution 
selected from 4-methylpiperidinyl, 4-hydroxypiperidinyl, 4-(hydroxymethyl)piperidinyl, 4-(aminomethyl)piperidinyl, cis- 
3,4-dimethyIpyrrolidinyl, trans-3,4-dimethylpyrrolidinyi, 2-azabicyclo [2.2.1]hept-2-yl, 7-azabicyclo-[2.2.1]hept-7-yl, 
2-azabicycIo[2.2.2]oct-2-yI and the diastereomers and enantiomers of said (C 2 -C 8 )azacycloalkyl and substituted (C 2 - 
C 8 )azacyclo 

30 alkyl and substituted (C 2 -C a )azacycloalkyl group; 

substituted 1 -azaoxacycloalkyl group substitution selected from 2-(C 1 -C 3 )a!kyImorpholinyl, 3-(C r C 3 )a!kyIisoxazolidi- 
nyl and tetrahydrooxazinyl; 

[1 ,n]-diazacycloaIkyI and substituted [1 ,n]-diazacycloaikyi group selected from piperazinyl, 2-2-(C r C 3 )alkyIpiperazinyl, 
4-(C r C 3 )aIkylpiperazinyl. 2,4-dimethylpiperazinyl, 4-(C r C 4 )-alkoxypiperazinyl, 4-(C 6 -C 10 )aryloxypiperazinyl, 4-hy- 
35 droxypiperazmyl^.S-diaza-S-methylbicyclo^^^loct^-yl, 2,5-diaza-5,7dimethyibicyclc{2.2.2]oct-2-yl I -2-yl and the di- 
astereomers or enantiomers of said [1 ,n]-diazacydoalkyl and substituted [1 ,n]-di- azacycloalkyl group; 
1-azathiacycloalkyl and substituted 1 -azathiacycloalkyl group selected from thiomorpholinyl, 2-(C 1 -C 3 )aIkytthiomor- 
pholinyl and 3-(C 3 -C 6 )cycloalkylthiomorpholinyl; 

N-azolyl and substituted N-azoIyl group selected from 1-imidazolyI, 1-pyrrolyl, 1-pyrazo!yl. 3-(C A -C 3 )aIkylpyrazoiyl, 
40 indolyl, 1-(1,2,3-triazolyl), 4-(1,2,4-triazolyl) 1 1-tetrazolyl, 2-tetrazolyl and benzimidazolyl; 

(heterocycle)methylamino group selected from 2- or 3-furylmethylamino, 2- or 3-thienylmethylamino, 2-, 3- or 4-pyri- 
dylmethylamino, 2- or 5-pyridazinylmethylamino, 2-pyraziny!methy!amino, 2-(imidazolyl)methylamino, (benzimida- 
zolyljmethylamino, and (benzothiazolyl)methylaminoand substituted (heterccycle)methylamino group (substitution se- 
lected from straight or branched (C r C 6 )alkyl); carboxy (C 2 -C 4 )alkylamino group selected from aminoacetic acid a- 
45 aminopropionic acid, P-aminopropionic acid, oc-butyric acid, and p-aminobutyric acid and the enantiomers of said car- 
boxy(C 2 -C 4 )alky!amino group; 1,1 -disubstituted hydrazino group selected from 1,1-dimethylhydrazino, N-aminopipe- 
ridinyl and 1 , 1 -diethylhydrazino: 

(C^^Jalkoxyamino group substitution selected from methoxy, ethoxy. n-propoxy, 1 -methylethoxy, n-butoxy, 2-meth- 
ylpropoxy and 1,1-dtmethylethoxy; 

so (C 3 -C a )cycloalkoxyamino group selected from cyclopropoxy, trans-1,2-d:methylcycloprcpoxy, cis-1 2-d:methylcycIo- 
propoxy, cyclobutoxy, and the diastereomers and enantiomers of said (C 3 -C Q )cycloalkoxyamino group; 
(C 6 -C 10 )aryloxyamino group selected Irom phenoxyamino, 1 -naphthyloxyamino and 2-naphthyloxyamino; 
(Cy-CuJarylalkoxyamino group substitution selected from bonzyioxy, 2- phenyl ethoxy. 1-phonylothoxy, 2-(naphthyl) 
methoxy, 1-(naphthyl)methoxy and phenylpropoxy; [(3 or 7-(C r C 3 )acylamido]aIkylamino group substitution selected 

55 from 2-(formamido)ethyI, 2-(acetamido)ethyI, 2-(propicnytamido)ethyl, 2-(acetam:do)propyI, 2-(formam:do)propyi and 
the enantiomers of said [|i or Y-(C r C 5 )acyIamido]alkylamino group, por Y-(C r C 3 )alkoxyalky!amino group substitution 
selected from 2-m ethoxy ethy I 2-cthoxyethyl, 2,2-diethoxyethyl, 2-methoxypropyl, 3-methoxyprcpyl. 3- ethoxy propyl 
3,3-diethoxypropy, and the enantiomers of said jj or v-(C r C 3 )a:koxya!kyIamino group p. yor 6 (C 2 -C 4 ) hydroxyaikylami- 
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no grcup substitution selected from 2-hydroxyethy!. 3-hydroxy propyl, and 4-hydroxybutyI: 

or R s and W taken together are selected 'rom -(CH 2 ) n (R 5 ;>i-. n= 3 - 4, and -CH : CH(CH)CH n (R 3 )N- wherein R r > in 
selujtad frorr. hydrogen and (C r C 5 )a3yI. the acyl selected from fcrrr.yi, acetyl, prcpionyl and (C 2 -C 3 )haIoacyI sei acted 
from chloroacety:, bromoacetyL tritiuoroacety:. S f 3.3-tr:f!ucroprop!onyI and 2.3.3-tniiuorcprcpicnyI; 
R 5 is selected from hydrogen; straight or branched (C r C 3 )aikyi group selected from methyl, ethyl, n-propyl or 1 -mcth- 
yletnyl; (C 5 -C 10 )aryl group selected from phenyl, a-naphthyl or ji-naphthy! (Cy-CgJaralkyI group such as benzyl, 1 -phe- 
nyiethyi, 2-phenyIethyI or phenylpropyi; a heterocycie group selected from a f.ve memhered aromatic or saturated ring 
with one N, O, S or So hctcroatom optionally having a cenzc or pyrldc r:ng fused thereto: 



2 • N. 0, S or So 

such as pyrrolyi, N-methylindoIyl, indolyl. 2-pyrrolidinyl, 3-pyrroIidinyI 2-pyrro!inyi, tetrahydrofuranyl, furanyl, benzo- 
furanyl, tetrahydrothienyl, thienyl, benzothienyl or selenazoly! or a five membered aromatic ring with two N, O, S or 
Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 « N , 0, S or So 

such as tmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-3H- 
imidazo[4 5-b]pyndyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O S or Se heteroatoms 
and an adjacent appended O hctcroatom: 




(A is selected from hydrogen; straight or branched (C r C 4 )alkyl; C 6 -aryl; (C 7 -C 9 )aralkyl group selected from benzyl, 
1-phenylethyl, 2-pheny!ethyI or phenylpropyi) 

such as y-butyrolactam. y-butyrolactone, imidazolidinone or N-aminoimidazoIidinone; or -(CH 2 ) n COOR & where n=0-4 
and R 8 is selected from hydrogen; straight or branched (C-j^Jalkyl group selected from methyl, ethyl, n-propyl or 
1 -methylethyt 

or (C 6 -C 10 )aryi group selected from phenyl, u-naphthyl, or [J-naphthyl. 

R 7 is selected from hydrogen; straight or branched (G,-C3)alkyl group selected Irom methyl, ethyl, n-propyl or 1 -meth- 
ylcthyl; (C B -C l0 )aryl group selected from phenyl, a-naphthyl or p-naphthyi: (C 7 -C 9 )aralkyi group such as benzyl, 1 -pho- 
nylethyl, 2-pheny!ethyI or phenylpropyi; a heterocycie group selected from a five membered aromatic or saturated ring 
with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 
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6 ■■ (3 



I - N . 0, S or S* 

such as pyrrolyi, N-methylindoIyl, indolyi. 2-pyrroIidmyl, 3-pyrroiidinyi. 2-pyrrolmyI, tetrahydrofuranyl, furanyl, benzc- 
furanyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl or a five membered aromatic ring With two N, O S or 
Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 - N, 0, S or Se 

such as imidazolyl, pyrazolyi, benzimidazolyl, oxazoiyi, benzoxazolyl, indazolyl, thiazoiyl, benzothiazolyl, 3-alkyI-3H- 
imidazo[4.5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O. S or Se heteroatoms 
and an adjacent appended O heteroatom: 



(A is selected from hydrogen; straight or branched <C r C 4 )alkyl; C 6 -aryl; (C 7 -C 9 )aralkyl group selected from benzyl, 
1-phenylethyl. 2-phenylethy! or phenylpropyl) 

such as y-butyrolactam, 7-butyrolactone, irnidazolidinone or N-aminoimidazoIidinone; or -(CH 2 ) n COOR B where n=0-4 
and R B is selected from hydrogen; straight or branched (C r C 3 )aIkyl selected from methyl, ethyl, n-propyl or 1-meth- 
ylethyl; or (C 6 -C 10 )aryi selected from phenyl, a-naphthyl or p-naphthyl; with the proviso that R 6 and R 7 cannot both be 
hydrogen; 

or R s and R 7 taken together are -(CH 2 ) 2 B(CH 2 ) 2 -, wherein B is selected from (CH 2 ) n and n-0-1, -NH, -N(C r C3)a!kyl 
[straight or branched], -N(C r C 4 )alkoxy, oxygen, sulfur or substituted congeners selected from (L or D)pro!ine, ethyI(L 
or Djprolinate, morpholine, pyrrolidine or piperidine; and the pharmacologically acceptable organic and inorganic salts 
or metal complexes. 

Particularly preferred compounds are compounds according to formula I and II wherein: 
R is a halogen selected from bromine, chlorine, fluorine and iodine, or R = -NR 1 R 2 and when R = -NRTR 2 and R 1 = 
hydrogen, 

R 2 = methyl, ethyl, n-propyl. 1 -mothylothyl, n-butyl. 1 -methylpropyl, 2-mcthyIpropyl or l,l-dimethy;cthyi; 
and when R 1 = methyl or ethyl, 

R 2 - methyl, ethy!. n-propyl 1-methy!ethyl, n-butyl. 1 -methylpropyl or 2-methyIpropyI; 

R 3 is selected from hydrogen; straight or branched (C 4 -C 6 )a!kyl group selected from butyl, iscbutyl, pentyl and hoxyi; 
(Cs-C^ 3 ;aryl group selected from phenyl a-naphthyl and [i-naphthyl; (C 7 -C 9 )aralkyl group selected from benzyl, 1 -phe- 
nyiethyi, 2-phenyIethyI and phenylpropyl; 
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is selectee from hydrccen and (C r C 2 )alkyl selected ( '3m methy'. ethyl, prcpyl and iscpropyl: 
when R s does not equal R 4 the stereochemistry of the .'■symmetric carbon (i o the carbon bear.r.g the substituent WJ 
maybe be either the race mats (DL) or the individual onanttowttrs [L or Dl: 

W is selected from (C 7 -C 12 ) straight or branched akyl monosubstituted ammo group substitution selected from heptyl, 
5 octy: nor.yi, dccyl urdccyl, dodccyl and the diastcrcomcrs and enantiomcs of said branched alky I mencsubstituted 
amino group; (C r C 4 ) straight or branched fluoroalkyiamino group selected from 2,2,2-tr.fiucroethyl 3,3,3-trifluoroprc- 
pyi and 2 2-di-fIuoropropyI: 

[(C 4 -C 10 ;uycloaikyi]alkyl mencsubotituted amino group substitution se'ectari frorn (cyc:cpropyI)mcthyl, (cyclcpropyl) 
ethyl and (cyclobutyl)methyl; (C 3 -C 10 )alkenyl and a'kyny; mcnosubst.tuted amino group substitution selected from ally:, 

w propynyl, 3-butenyI, 2-butenyI (cis or trans) and 2-pentenyl: (Cy-C^aralkyamino group substitution selected from 
benzyl. 2-phenyIethyI, t-phenylethyl. 2-(naphthyI)methy!. 1-(naphthy!)methyl and phenyiprcpyl, straight or branched 
symmetrical disubstituted alkylamino group substitution selected f rem dibutyi. diisobutyl, di-s-butyl, and dipentyi; sym- 
metrical disubstituted (C 6 -C 14 )cyclo-aikyIamino group substitution selected from dicyciopropyl, dicyclobutyl, dicy- 
ciopBntyl and dicyclopropylmethyl; straight or branched unsymmetrical disubstituted (C 6 -C 14 )aIkyIam:no group wherein 

is the total number of carbons in the substitution is no more than 1 4; unsymmetrical disubstituted (C 4 -C 14 )cyc!oalkyIamino 
group wherein the total number of carbons in the substitution is no more than 14; (C 2 -C 8 )a7acycIoaIkyI and substituted 
(C 2 -C 8 )azacycIoalkyl group substitution selected from 4-methyIpiperidinyI, 4-hydroxypiperidinyl, 4-(hydroxymethyi)- 
piperidinyl, 4-(aminomethyI)pipend:nyI, c:s-3,4-dimethyIpyrroIidinyI, trans-3,4-dimethy!pyrro!idinyl andthediastereom- 
ers and enantiomers of said (C 2 -C a )a7acycloalkyl and substituted (C 2 C Q )a7acycloalkyl group; substituted 1-a7aoxa- 

20 cycloalkyi group substitution selected from 2-(C r -C 3 )aIkylmorpho!inyI and 3-(C r C 3 )aIkyl:soxazoiidinyI, [t ,n]-diazacy- 
cloalkyi and substituted [1 ,n]-diazacycloaIkyi group selected from piperazinyl, 2-(C 1 -C 3 )aIky!piperazinyI, 4-(C r C 3 )- 
alkylpiporazinyl, 2.4-dimethylpiperazinyI, 4-hydroxypiporazinyI, and tho enantiomers of said [1 ,n]-diazacycloa!kyl and 
substituted [1,n]-diazacycloalkyl group; 1-azathiacycIoaIkyi and substituted t -azathiacycloalkyl group selected from 
thiomorpholinyl and 2-(C 1 -C 3 )alkylthiomorpholinyl: 

25 (hcterocyclo)mcthylamino group selected from 2- or 3-furyImethylamino, 2- or 3-thtenylmethylamino, 2-, 3-or 4-pyri- 
dylmethylamino, 2- or 5-pyridazinylmethyl 2-pyrazinyImethyIamino, 2-(imidazoIyI)methylamino and the substituted 
(heterocycle)methylaminno group (substitution selected from straight or branched (CVC 6 )a[kyl); 1 ,1 -disubstituted hy- 
drazino group selected from 1,1-dimethylhydrazino. N-aminopiperidinyl and 1,1-diethylhydrazino; 
(C r C 4 )aIkoxyamino group substitution selected from methoxy, ethoxy. n-propoxy, 1-methy!ethoxy, n-butoxy, 2-meth- 

30 ylpropoxy and 1 , 1 -dimethylethoxy : 

(Cy-C-^arylalkoxyamino group substitution selected from benzyloxy. 2-phenyIethoxy, 1 -phenyl ethoxy. 2-(naphthyl) 
methoxy, 1 - {nap hthy I) methoxy and phenylpropoxy; 

[P or y-(C r C 3 )acylamido]aIkylamino group substitution selected from 2-(formamido)ethyl, 2-(acetamido)ethyl, 2-(pro- 
pionylamidojethyl, 2-(acetamido)propyl and 2-(formamido)propyl and the enantiomers of said [P or y-(C r C 3 )acylamido] 
35 alkylamino group; 

P or y-(C r C 3 )alkoxyalkyIamino group substitution selected from 2-methoxyethyl, 2-cthoxyhyl, 2,2-dicthoxyothyl, 
2-methoxypropyl, 3-methoxyopyl, 3-ethoxyprcpyi and 3,3-diethoxypropyl and the enantiomers of said p or y-{C^-C z ) 
alkoxyalkyl- amino group; p, y or 5 (C 2 -C 4 ) hydroxyalky lamino group selected from 3-hydroxypropy I and 4-hydroxybuty I; 
or R 3 and W taken together are selected from -(CH 2 ) n (R 5 )N-, n= 3 - 4. and -CH 2 CH(OH)CH 2 (R 5 )N- wherein R 5 is 
40 selected from hydrogen and (C r C 3 )acyl, the acyl selected from formyl, acetyl, propionyl and (C 2 -C 3 )haloacyl selected 
from trifluoroacetyl, 3,3,3-trifluoropropionyl and 2,3,3-trifluoropropionyl; 

R 6 is selected from hydrogen; straight or branched (C r C 3 )alkyl group selected from methyl, ethyl, n-propyl or t-meth- 
ylethyl; (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl or p-naphthyl: (C 7 -C 9 )aralkyl group such as benzyl, 1 -phe- 
nylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group selected from a five membered aromatic or saturated ring 
45 with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto; 



1 - N , 0» S or $• 

such as pyrrolyl, N-methylindoIyl, indolyl. 2-pyrrolid nyl, 3-pyrro!idinyl 2-pyrroIinyi, tetrahydrofuranyl, furanyl, benzc- 
furanyl. tetrahydrothienyl thienyl. benzothienyi or selenazolyl or a five membered aromatic ring vv.th two N. O S or 
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So heteroatoms optionally having a benzo cr pyrido ring fused thereto: 




Z or Z 1 - N. 0, S or St 

such as imida70lyi, pyrazolyl, benzimidazolyl. oxa70Iy! ; ben?oxa7oIyl. indazolyi. thiazolyl. ben7othia7olyI, 3-aIkyI-3H- 
imidazo[4.5-b]pyndyi or pyridylimidazolyl. or -(CH 2 ) n COOR 8 where n-0-4 and R 3 is selected from hydrogen: straight 
or branched {C v C 3 )a\ky\ group selected from methyl, ethyl, n-propyi or 1-methylethyl: or (C 6 -C 10 )aryl group selected 
from phenyl, a-naphthyl, or p-naphthyl; 

R 7 is selected from hydrogen; straight or branched (C r C 3 )aIkyl group selected from methyl, ethyl, n-propyl or 1-meth- 
ylethyl; (Cg-C^ 0 )aryi group selected from phenyl a-naphthyl or p-naphthyl: (C 7 -C 9 )aralkyl group such as benzyl, 1 -phe- 
nylethyl, 2-phenylethyl or phenylpropyl: a heterocycle group selected from a five membered aromatic or saturated ring 
with one N, O, S or Se heteroatom optionally having a bsnzo or pyndo ring fused thereto: 



Z - N, 0, S or St 

such as pyrrolyl, N-melhylindoiyI, indolyl, 2-pyrroIidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl, ben7o- 
furanyl, tetrahydrothienyl, thienyl, benzothienyl or selenazotyl. or a five membered aromatic ring with two N, O, S or 
Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




ZorZ 1 -N,0,SorSe 

such as imidazolyl, pyrazolyl. benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazotyl, benzothiazolyl, 3-alkyl-3H- 
imidazo[4.5-b]pyndyl or pyridylimidazolyl; or -(CH 2 ) n COOR 8 where n-0-4 and R 8 is selected from hydrogen: straight 
or branched (C 1 -C 3 )alkyl selected from methyl, ethyl, n-propyi or 1 -methyl ethyl; or (C 6 -C 10 )aryl selected from phenyl, 
a-naphthyl or p-naphthyl; with the proviso that R 6 and R 7 cannot both be hydrogen; 

or R 6 and R 7 taken together are -{CH 2 ) 2 B(CH 2 ) 2 -, wherein B is selected from (CH 2 ) n and n-0-1, -NH, -N(C 1 -C 3 )aIkyI 
[straight or branched], -N(C r C 4 )alkoxy, oxygen, sulfur or substituted congeners selected from (L or D)prolino, cthyl(L 
or DJproIinate, morpholine, pyrrolidine or piperldine; and the pharmacologically acceptable organic and inorganic salts 
or metal complexes. 

Compounds of special interest are compound according to formula I and !! wherein: 
R is a halogen selected from bromine chlorine and iodine; or R = -NRtR 2 
and when R - -NR 1 R 2 and R 1 = methyl or ethyl. 
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R 2 : m ethyl or ethyl. 

R 5 Is selected from hydrogen: 

R 4 is selected from hydrogen and (C r C 2 }alkyl selected 'rom methyl and ethyl. 

when R 3 does not equal R 4 the stereochemistry o* the asymmetric carbon (i.e. the carbon bear.ng the substituent VJ) 

s maybo be cither the raccmato (DL) or the individual cnantiomcrs (L or D); 

W is selected from (C 7 -C 12 ) straight or branched alkyl monosubstituted amino group substitution selected from heptyL 
octyi nonyl. decyl undecyl, dodecyl and the diastereomers and cnantiomcrs o f sp.id branched alkyl monosubstituted 
amino group; (C 2 )fiuoroalkylam;no group selected from 2,2,2 trrflucrccthy! and 3 3.3-trifluoropropyl; 
[(C 4 -C 5 )cycIoalkyI]alkyI monosubstituted amino group substitution selected from (cyclcpropyl)-methyl and (cyclcpropy i) 

io ethyl; (C 3 -C 4 )a!kenyl and alkynyl monosubstituted amino group subst.tution selected from ally! and propynyl: (C 2 -C 7 ) 
azacycloalkyl and substituted (C 2 -C 7 )azacyc!oalkyl group substitution selected from 4-methylpiperidinyI. 4-hydroxyp- 
iperidinyl and 4-(hydroxymethyl)piper:d:nyI; substituted 1-azaoxacycloaIkyI group substitution selected from 2-(C r C 3 ) 
alkylmorpholinyl: [1 ,n]-dia7acycloalkyI and substituted [1 t n]-dia7acycIoaIkyI group seiected from piperazinyl and 4- 
(Ct C 3 )alky Ipiperazinyl; 

T5 1-azathiacycloaIkyi and substituted 1 -azathiacycloalky! group selected from th:cmorpholinyl and 2-(C r C 3 )alkyithio- 
morpholinyi; (heterocycle)methylamino group selected from 2- or 3-thienylmethylamino and 2-, 3- or 4-pyridyImethyi- 
amino; 

1 ,1-disubstituted hydrazino group selected from 1 1-dimethyihydrazino and N-arnino-piperidinyl. [(J or y-tCj-C^acyla- 
mido]a!kylamino group substitution selected from 2-(acetamido)ethyI: 3 or y-(C r C 3 )aIkoxyalkyIamino group substitu- 
te tion selected from 2-methoxyethyI, 2-ethoxyethyl t 2,2-diethoxyethyl, 2-methoxypropyl and 3-methoxy propyl; 

p, y or 5 (C 2 -C 4 )hydroxyalkyIamino selected from 4-hydroxybutyl and 3-hydroxypropyl; or R 3 and W taken together are 
selected from -(CH 2 ) n (R 5 )N- t n= 3, and R 5 is selected from hydrogen and trifluoroacotyl; 

R 6 is seiected from hydrogen: straight or branched (C 1 --C 3 )a!kyl group selected from methyl, ethyL n-propyl or 1 -meth- 
ylethyi; 

25 R? is selected from hydrogen; straight or branched (C r C 3 )alkyl group selected from methyl, othyl, n-propyl or 1-mcth- 
ylethyl; with the proviso that R 6 and R 7 cannot both be hydrogen; 

or R 6 and R 7 taken together are -(CH 2 ) 2 B(CH 2 ) 2 - ( wherein Bis selected from (Cl-yn and n=0-t, -NH. -NfCj^Jalkyl 
[straight or branched], -N(C-,-C 4 )aIkoxy, oxygen, sulfur or substituted congeners selected from (L or D)proline, ethyl (L 
or D)proIinate, morpholine, pyrrolidine or pipendine; and the pharmacologically acceptable organic and inorganic salts 
30 or metal complexes. 

Intermediates for producing the above compounds of formula I and II. include those having the formula III: 




in 

45 

wherein: 

Y is selected from bromine, chlorine, fluorine or iodine; 
R is a halogen selected from bromine, chlorine, 

fluorine and iodxie; or R - -NR 1 R 2 and when R - -NR^ 2 and R 1 - hydrogen, 
50 r2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1 -methylpropyl, 2-methyIpropyl or 1,1-dtmethylethyl; and when R 1 
= methyl or ethyl, 

R 2 - methyl, ethyl, n-propyl 1-methylethyl, n-butyl 1-methyIpropyl or 2-methyIpropyI; 
and when R 1 = n-prcpyl, 

R 2 = n-propyl, 1-methylethyl. n-butyl, 1 -methylpropyl or 2-methyIpropyl; 
55 and when R 1 _ 1-methylethyl, 

R 2 - n-butyl, 1 -methylpropyl or 2-mothyIpropyI; 
and when R 1 = n-butyl, 

R 2 = n-butyl, 1 -methylpropyl or 2 -methyl propyl; 
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and when R* 1-methyIpropy: t 
R- - £-methyIprcpyI; 

R 5 :s selected from hydrogen, straight or branched (C 4 -C £ ia'kyl grcup sulected from butyl, isobutyl, pentyi, hexyl, 
heptyl and octyl; 

5 a-mcrcapto(C r C 4 )aIkyI group selected from mcrcaptomethyl, a-mcrcaptocthyl, a-mercapto-l-mothylcthylanda-mcr- 
captopropyl; a-hydroxy-(C. ! -C 1 )aIkyI group selected from hydroxym ethyl, a-hydrcxyethyl, a-hydroxy-1 -methylethyl and 
a hydroxypropyl: carboxy 1(0., -C 8 )alky! group: (C 6 -C 10 )aryl group selected frcm phenyl, c.-naphthyl and p-naphthyl; 
substitutcd(C 6 -C 10 )aryI group (substitution selected from hydroxy, halogen, ;C 1 -C 4 )alkoxy, trihalo(C r C 3 )alkyI, nitro, 
amino, cyano, (C r C 4 )alkoxycarbonyI, (C r C 3 )aikyIamino and carboxy); (Cy-Cgjara'kyl group selected from benzyl, 

70 1-phenyIethyi P-phenylethylandphenylpropyi; substituted (C 7 -C 9 )aralkyl group [substitution selected from halo. (C-,- 
C 4 )alkyl, nitro. hydroxy, amino, mono-or d;-substituted (C r -C 4 )aIkylamino, (C r C 4 )aIkoxy, (CT-C^alkylsulfcnyl, cyano 
and carboxy]: 

R 4 is selected from hydrogen and (C r C 6 )aIkyl selected from methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyi and 
hexyl 

is when R 3 does not equal R 4 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the substituent W) 
maybe be either the racemate (DL) orthe individual enantiomers (L or D)- and the pharmacologically acceptable organic 
and inorganic salts or metal complexes; 

Preferred compounds are compounds according to the above formula 111 wherein: 

Y is selected from bromine, chlorine, fluorine or iodine: 

20 R is a halogen selected from bromine, chlorine, fluorine and iodine, or R = -NRTR 2 and when R = -NRTR 2 and R 1 = 
hydrogen, 

R 2 = methyl, ethyl, n-propyl. 1 -methylethyl, n-butyl, 1-mothylpropyi, or 2-mcthyIpropyl; 

R 3 is selected from hydrogen; straight or branched (C 4 -C 8 )alkyl group selected from butyl, isobutyl, pentyi, hexyl, 
heptyl and octyl; a-hydroxy (C 1 -C 4 )alkyl group selected from hydroxymethyi, a-hydroxy ethyl, a- hydroxy- 1 -methylethyl 
25 and a-hydroxypropyl: carboxyI(C r C a )alkyl group: (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl and p-naphthyl; 
substituted(C 6 -C 10 )aryl group (substitution selected from hydroxy, halogen, (C r C 4 )alkoxy, (C r C 4 )alkoxy-carbonyl and 
carboxy); (C 7 -Cg)aralkyl group selected from benzyl, 1-phenylethyl, 2-phenyIethyl and phenyl-propyl; substituted (C 7 - 
C 9 )aralkyl group [substitution selected from halo, (C r -C 4 )alkyl, (C r C 4 )alkoxy, (C-i-C^alkylsuIfonyl, cyano and car- 
boxy]; 

30 R 4 is selected from hydrogen and (C r C 4 )alkyi selected from methyl, ethyl, propyl, isopropyl, butyl and isobutyl; 

when R 3 does not equal R 4 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the substituent W) 

maybe be either the racemate (DL) orthe individual enantiomers (L or D); and the pharmacologically acceptable organic 

and inorganic salts or metal complexes. 

Particularly preferred compounds are compounds according to formula III wherein: 
35 y is selected from bromine, chlorine, fluorine or iodine; 

R is a halogen selected from bromine, chlorine, fluorine and iodine: or R = -NR 1 R 2 and when R = -NR 1 R 2 and R 1 = 

hydrogen, 

R 2 - methyl, ethyl, n-propyl 1 -methylethyl, n-butyl, 1-methyIpropyl, 2-methylpropyl or 1,1-dimethylethyl; 
and when R 1 = methyl or ethyl, 
40 R2 = methyl, ethyl, n-propyL t -methylethyl, n-butyl, 1 -methylpropyl or 2-methylpropyl; 

R 3 is selected from hydrogen; straight or branched (C 4 -C 6 )alkyl group selected from butyl, isobutyl, pentyi and hexyl; 
(C 6 -C 10 )aryl group selected from phenyl, a-naphthyl and p-naphthyl; (C 7 -C g )aralkyl group selected from benzyl, 1 -phe- 
nylethyl, 2-phenylethyl and phenylpropyl; 

R 4 is selected from hydrogen and (C-j^Jalkyl selected from methyl, ethyl, propyl and isopropyl; 
45 when R 3 does not equal R 4 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the substituent W) 
maybe be either the racemate (DL) orthe individual enantiomers (L or D): and the pharmacologically acceptable organic 
and inorganic salts or metal complexes. 

Compounds of special interest are compound according to formula III wherein: 

Y is selected from bromine, chlorine, fluorine or iodine; 

50 R is a halogen selected from bromine, chlorine and iodine: or R = -NR^ 2 
and when R = -NR 1 R 2 and R 1 = methyl or ethyl, 
R 2 - methyl or ethyl, 
R 3 is selected from hydrogen; 

R 4 is selected from hydrogen and (C,-C 2 )alkyl selected from methyl and ethyl; 
55 when R 3 does not equal R 4 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the substituent W) 
maybo bo either tho racemate (DL) orthe individual enantiomers (L or D): and tho pharmacologically acceptable organic 
and inorganic salts or metal complexes. 
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DESCRIPTION CF THE PREFERRED EMBODIMENTS 

The novel compounds of the present invention may be rencily p r ooa-ed :n accoi dance v;ith the following schemes 
The preferred method for producing 7-(substituted)-9-[(substituted g:ycyl)am.do--3-demothy>8-ds3xytetracyc!ir.as 

or tho mineral acid salts, 3, is shown in scheme I. This method uses common intermediates which arc easily prepared 

by reacting commercially available haloacyl haiides cf the formula: 




wherein Y, R 3 and R 4 are as defined hereinabove and Q is halogen selected from bromine, chlorine, iodine and fluorine; 
with 9-amino-7-(substituted)-6-demethyl-6-deoxytetracycIine or its mineral acid salt, 2, to give straight or branched 9- 
[(haIoacyI)amido]-7-(substituted)-6-demethyI-6-deoxytetracyciines or mineral acid salts 2, in almost quantitative yield. 
The above intermediates, straight or branched 9-[(haIoacyi)-am;do]-7-(substituted)-6-demethyI-6-deoxytetracycIines 
or mineral acid salts, 2, react with a wide variety of nucleophiles, especially amines, having the formula WH, wherein 
W is as defined hereinabove, to give a new 7-(substituted)-9-[(substituted glycyi)amido]-7-(substituted)-6-demethyl- 
6-dcoxytetracyc!ines or tho mineral acid salts, 3 of tho present invention. 
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• m I n « r o I odd salt 



In accordance with scheme I 9-amino-7-(sub-stituted)-6-demethyl-6-deoxytetracycline or its mineral ac;d salt, J_ is 
mixed with 

a) a polar-aprotic solvent such as 1,3-dimethyl-3 4,5,6 -tetrahydro-2(1 H)py rim idone, herein after called DMPU, 
hoxamothylphosphoramido heroin after called HMPA, dimcthylformamido. dimcthy!acctamido, N-mcthy!pyrro- 
lidcno, 1 ,2-d;methcxyethane or equivalent thereof: 

b) an inert solvent such as acetonitrile, methylene chloride, tetrahydrofuran chloroform, carbon tetrachloride 
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1,2-dichloroethane. tetrachlcroethare, diethyl ether, t-butyl methyl ether, isopropyl ether or equivalent thereof; 

c) a base such as sodium carbonate, sodium bicarbonate, sod. urn acetate, potassium carbonate, potassium bi- 
carbonate, triothylamine, cesium carbonate, lithium carbonate or bicarbonata equ.valents. and 

d) a straight or branched habacy! halide of the formula: 



wherein Y, R 3 , R 4 and Q are as hereinabove defined, such as brcmcacetyl bromide, chloroacetyl chloride, 2-brcmo- 
propionyl bromide or equivalent thereof; the halo, Y, and halide, Q, ;n the haloacyl halide can be the same cr 
different halogen and is selected from bromine, chlorine, iodine and fiuonne Y is halogen; 
e) for 0.5 to 5 hours at from room temperature to the reflux temperature of the reaction. 

to form the corresponding 9-[(haloacyl)amido-7-(substituted)-6-demethyl-6-deoxytetracycline, 2 , or its mineral acid 
salt. 

The intermediate, 9-[(haioacyI)amido]-7-(substituted)-6-demethyI-6-deoxytetracycIine or its mineral acid salt, 2, is 
treated, under an inert atmosphere of helium, argon or nitrogen, with 

a) a nucleophile WH such as an amine, substituted amine or equivalent thereof for example methylamine, dimeth- 
ylamine, ethylamine, n-butylamino, propylamine or n-hcxy!amine; 

b) a polar-aprotic solvent such as DMPU, HMPA dimethylformamide, dimethylacetamide, N-methylpyrrolidone or 
1 ,2-dimethoxyethane; 

c) for from 0.5 - 2 hours at room temperature or under reflux temperature to produce the desired 7-(substituted)- 
9-[(substituted g!ycyl)amido]-6-demethyl-6-deoxytetracycline, 3. or its mineral acid salt. 



O 




Y 
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In accordance with Scheme II, compounds of formula 3 are N-a!kylated in the presence of formaldehyde and either 
a primary amine such as methylamine, ethylamine, ben£ylamine, methyl glycinate. (L or D)alanine, (L or D)lysine or 

35 their substituted congeners; or a secondary amine such as morpholine, pyrrolidine, piperidine or their substituted con- 
geners to give the corresponding Mannich base adduct, 4. 

The 7-(substituted)-9-[(substituted gIycyl)amido]-6-demethyl-6-deoxytetracycIines may be obtained as metal com- 
plexes such as aluminum, calcium, iron, magnesium, manganese and complex salts; inorganic and organic salts and 
corresponding Mannich base adducts using methods known to those skilled in the art (Richard C. Larock, Compro- 

40 hensive Organic Transformations, VCH Publishers, 411-415, 1989). It is well known to one skilled in the art that an 
appropriate salt form is chosen based on physical and chemical stability, flowability, hygroscopicity and solubility Pref- 
erably, the 7-(substituted)-9-[(substituted glycyl)amido]-6-demethyl-6-deoxytetracyclines are obtained as inorganic salt 
such as hydrochloric, hydrobromic, hydroiodic. phosphoric, nitric or sulfate; or organic salt such as acetate, benzoate, 
citrate, cysteine or other amino acids, fumarate, glycolate, maleate, succinate tartrate, alkylsulfonate or arylsulfonate 

45 Depending on the stochiometry of the acids used, the salt formation occurs with the C(4)-dimethylamino group (1 
equivalent of acid) or with both the C(4)-dimethylamino group and the W group (2 equivalents of acid). The saits are 
preferred for oral and parenteral administration. 

Some of the compounds of the hereinbefore described Schemes have centers of asymmetry at the carbon bearing 
the W substituent. The compounds may, therefore, exist in at least two (2) stereoisomeric forms. The present invention 

so encompasses the racemic mixture of stereoisomers as well as all stereoisomers of the compounds whether free from 
other stereoisomers or admixed with stereoisomers in any proportion of enantiomers. The absolute configuration of 
any compound may be determined by conventional X-ray crystallography. 

The stereochemistry centers on the tetracycline unit (i.e. C-4, C-4a, C-5a and C-12a) remain intact throughout the 
reaction sequences. 

55 
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BIOLOGICAL ACTIVITY 

Methods for in Vitro antibacterial evaluation (Table !) 

5 Tho minimum inhibitory concentration (MiC). tho lowest concentration of tho antibiotic which Inhibits growth of the 

test organism, is determined by the agar dilution method using 0.1 ml Muller-Hin.ton ii agar (Baltimore Biological Lab- 
oratories) per well. An inoculum density of 1-5 x 10 s CFU/ml, and an antibiotic concentrations range ol 32-0.004 mi- 
crogram/ml is used. MIC is determined after tho plates aro incubated for 18 hours at 35°C in a forced air incubator. 
The test organisms comprise strains that arc sensitive to tetracycline and genetically defined strains that are resistant 

10 to tetracycline, due to inability to bind bacterial ribosomes (tetM). 

E. coli in Vitro Protein Translation System (Table ll) 

An in vitro , cell free, protein translation system using extracts from E. coli strain MRE600 (tetracycline sensitive) 

is and a derivative of MRE600 containing the tetM determinant has been developed based on literature methods [J.M. 
Pratt, Coupled Transcription-translation in Prokaryotic Cell-free Systems, Transcription and Translation, a Practical 
Approach. (B.D. Hamesand S.J. Higgins, eds) p. 179-209, IRL Press, Oxford-Washington, 1984]. 

Using the system described above, the tetracycline compounds of the present invention are tested for their ability 
to inhibit protein synthesis in vitro . Briefly each 10 microliter reaction contains S30 extract (a whole extract) made from 

20 either tetracycline sensitive cells or an isogenic tetracycline resistant (tetM) strain, low molecular weight components 
necessary for transcription and translation (i.e. ATP and GTP), a mix of 19 amino acids (no methionine), 35 S labeled 
methionine, DNA template (either pBR322 or pUC119), and either DMSO (control) or the novel tetracycline compound 
to be tested ("novel TC tt ) dissolved in DMSO. 

The reactions are incubated for 30 minutes at 37 C Timing is initiated with the addition of the S30 extract, the last 

25 component to be added. After 30 minutes, 2.5 uJ of the reaction is removed and mixed with 0.5 ml of 1N NaOH to 
destroy RNA and tRNA. Two ml of 25% trichloroacetic acid is added and the mixture incubated at room temperature 
for 15 minutes. The trichloroacetic acid precipitated material is collected on Whatman GF/C filters and washed with a 
solution of 1 0% trichloroacetic acid. The filters are dried and the retained radioactivity, representing incorporation of 35 S- 
methionine into polypeptides, is counted using standard liquid scintillation methods. 

30 The percent inhibition (PL) of protein synthesis is determined to be: 

/ Retained radioactivity of novel TC containing saaple 

P. I. «100- f m _____ 

I Retained radioactivity of the DMSO control reaction 

3S \ 

In Vivo Antibacterial Evaluation 

The therapeutic effects of tetracyclines are determined against an acute lethal infection with Staphylococcus aureus 
40 strain Smith (tetracycline sensitive). Female : mice, strain CD-1 (Charles River Laboratories), 20±2 grams, are chal- 
lenged by an intraperitoneal injection of sufficient bacteria (suspended in hog mucin) to kill non-treated controls within 
24-48 hours. Antibacterial agents, contained in 0.5 ml of 0.2% aqueous agar, are administered subcutaneously or orally 
30 minutes after infection. When an oral dosing schedule is used, animals are deprived of food for 5 hours before and 
2 hours alter infection. Five mice are treated at each dose level. The 7 day survival ratios from 3 separate tests are 
45 pooled for calculation of median effective dose (ED 50 ). 

Testing Results 

The claimed compounds exhibit antibacterial activity against a spectrum of tetracycline sensitive and resistant 
50 Gram-positive and Gram-negative bacteria, especially, strains of JE. coli , S. aureus and E faecalis , containing tetM and 
tetD resistance determinants; and E. coli containing the tetB andteJD resistance determinants. Notable are compounds 
D, G, and K, as shown in Table I which demonstrated excellent in vitro activity against tetracycline resistant strains 
containing the tetM resistance determinant (such as S. aureus UBMS 88-5, S. aureus UBMDS 90-1 and 90-2, E. coli 
UBMS 89-1 and 90-4) and tetracycline resistant strains containing tetB resistance determinants (such as E coli UBMS 
55 88-1 and E. coli TN1 0C tetB). These compounds also have good activity against E. coli tetA, E. coli tetC and E. coli 
tetD and aro equally as effective as minocycline against susceptible strains and aro superior to that of minocycline 
against a number of recently isolated bacteria from clinical sources (Table I). 

Minocycline and compounds B, C, D. G and H are assayed in vitro for their ability to inhibit protein synthesis taking 



^ x 100 
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place on cither vv;Id type cr tetM protected nboscmes using a ccupied transcr.pticn and translation system. Ali ccm- 
pounds are found to effectiveiy inhibit protein synthesis oocuring en wild type riboscrres, having equivalent levels o e 
activ.ty. Minocycline is unable to inhibit protein synthesis occurring on tetM protected rbesomos. In contrast, com- 
pounds B. C. D, G and H are effective at inhibiting protein synthesis occurr ng on tetM protected ribosomes JTable II*. 

Compounds B, C, D, G and H bind rcversibiy to its target (the rboscmc) since bacterial growth resumes when the 
compound is removed from the cultures by washing of the organism Therefore, the ability of these compounds to 
inhibit bacterial growth appears to be a direct consequence of its ability to inh.b.t protein synthesis at the ribosome level. 

The activ.ty of compouna G against tetracycline susceptible organisms is a!so demonstrated in vivo in animals 
infected with S. aureus Smith With ED 50 's between 1-2 mg/kg when administered intravenously, and ED 50 : s of 4-3 ma/ 
kg when given orally. 

The improved efficacy of compounds D, G and K is demonstrated by the in vitro activity against isogenic strains 
into which the resistance determinants, such as tetM and tetB, were cloned (Table I); and the inhibition of protein 
synthesis by tetM ribosomes (Table II). 

As can be seen from Table 1 and II, compounds of the invention may aiso be used to prevent or control important 
veterinary diseases such as diarrhea, urinary tract infections, infections of skin and skin structure, ear. nose and troat 
infections, wound infections, mastitis and the like 

COMPOUND LEGEND FOR TABLES 

A [7S-(7aIpha,10aa!pha)]-N-[9-(Aminocarbonyl)-4,7-bis(dimethy!amino)-5.5a.6.6a.7.10.10a. 1 2-octahydro-1 ,8,10a, 

1 1 -tetrahydroxy-1 0, 1 2-dioxo-2-naphthacenyI]-1 -(trifIuoroacetyl)-2-pyrroIidinecarboxamide dihydrochlonde 
B ^^alpha^aalpha^^J-BisfdimothylaminoJ-I^^.S.Sa.G.lt ,l2a-octahydro-3,10. l2,12a-tctrahydroxy-9-[[[(2- 

(methoxyethyl)-amino]acetyl]amino]-1 ,11 -dioxo-2-naphthacenecarboxamide dihydrcchloride 
C [4S-(4alpha, 1 2aalpha)]-9-[[[(2,2-Diethoxyethyl)amino]acetyl]amino]-4,7-bis(dimethylamino)-1 ,4,43,5,58, 

6, 1 1 ,1 2a-octahydro-3,1 0, 1 2,1 2a-tetrahydroxy-l ,11 -dioxo-2-naphthaccnccarboxamido dihydrochloridc 
D [4S-(4alpha, 1 2aaipha)]-4,7-Bis(dimethyIamino)-1 ,4,43.5,53,6, 11,1 2a-octahydro-3, 10, 1 2, 1 2a-tetrahydroxy- 1,11- 

dioxo-9-[[(2-propenyl3mino)acetyl]amino]-2-n3phthacenecarboxamide dihydrochloride 
E [4S-(4aipha, 1 2aalpha)]-4,7-bis(dimethy Iamino)-1 ,4,4a,5,5a,6, 11,1 2a-octahydro-3, 10, 12,1 2a-tetrahydroxy- 1 ,11- 

dioxo-9-[[[(2-pyr;dinylmethyl)amino]acetyl]amino-2-naphthacenecarboxamide dihydrochloride 
F [7S-(7alpha, 1 0aalpha)]-N-[9-( Aminocarbonyl)-4,7-bis(dimethylamino)-5,5a,6,6a,7 t 1 0, 1 0a, 1 2-octahydro- 1 ,8, 1 0a, 

1 1 -tetrahydroxy-1 0, 1 2-dioxo-2-naphthaceny l]-4-thiomorpholineacetamide dihydrochloride 
G [7S-(7alpha,10aalpha)]-N-[9-(Aminoca^^ 

11 -tetrahydroxy-1 0,12-dioxo-2-naphthacenyl]-4-methyl-1-piperidineacetamide dihydrochloride 
H [4S-(4alpha, 1 2aaIpha)]-4,7-Bis(dimethyIamino)-1 ,4,4a,5,5a,6, 1 1 , 1 2a-octahydro-3, 10, 12,1 2a-tetrahydroxy-9^[[(3-meth- 

oxypropyl)-3m;no]3cetyl]3mino]-1 , 11-dioxo-2-n3phth3cenec3rbox3mide dihydrochloride 
I [7S-(7a!pha, 1 0aaIpha)]-N-[9-(AminocarbonyI)-4,7-bis(dimcthyIamino)-5,5a,6,6a ! 7, 10, 10a, 1 2-octahydro-1 .8, 1 0a. 

11 -tetrahydroxy-1 0,12-dioxo-2-naphthacenyl]-4-methy I- 1-piperazineacetamide dihydrochloride 
J [4S-(4alph3,123alpha)]-4,7-Bis(dimethyIamino)-9-[t(heptyIamino)acetyl]amino]-1 ,4,4a, 5 5a, 6, 11 ,12a-octahy- 

dro-3 f l0 f l2,12a-tetrahydroxy-1,11-dioxo-2-naphthacenccarboxamide dihydrochloride 
K [4S-(4alpha, 1 2aalpha)]-9-[[{CyclopropyImethy!)3mino]acetyl]amino]-4,7-bis(dimethylamino)-1 ,4,4a,5,5a,6, 1 1 , 

12a-octahydro-3,10, 12,12a-tetrahydroxy-1 ,11-dioxo-2-naphthacenecarboxamide dihydrochloride 
L [4S-(4alpha, 1 2aalpha)]-4,7-Bis(dimethyIamino)-1 ,4,4a,5,5a,6, 11,1 2a-octahydro-3, 10, 1 2, 1 2a-tetrahydroxy- 1 ,11- 

dioxo-9-[[(undecylamino)acetyi]amino]-2-naphth3cenecarboxamide dihydrochloride 
M [4S-(4a!pha, 1 2aa!pha)]-9-[(Bromoacetyl)-amino]-4 7-bis(dimethy!amino)-1 ,4,4a,5,5a 6, 11,1 2a-octahydro-3, 1 0, 

1 2, 1 2a-tetrahydroxy-1 . 1 1 -dioxo-2-naphthacenecarboxamide dihydrochloride 
N Tetracycline 
O Minocycline 

P [4S-(4alpha, 1 2aa!pha)]-4,7-Bis(dimethy lamino)-1 ,4,4a.5,5a,6, 11.1 2a-cctahydro-3, 10,-12,1 2a-tetrahydroxy-9-[[[ (2-hy- 

droxyethyI)-amino]acetyI]amino]-1 ,1 1 -d;oxo-2-naphthacenecarboxamide monohydrochloride 
Q [4S-(4a!pha, 1 2aa'pha)]-4,7-Bis(dimethy lamino)-1 ,4,4a. 5,5a,6, 11.1 2a-cctahydro-3, 1 0.-1 2, 1 2a-tetrahydroxy-9-[[[(2-hy- 

droxyethyl)-methylamino]acetyl]am;no-1 , 1 1 -dioxo-2-naphthacenecarboxam:de 
R [4S-(4aIph3, 1 2aaIpha)]-4,7-Bis(dimethyl-4-amino-1 -amino)-1 ,4,43,5,58,6,1 1 , 1 2a-octahydro-3, 1 0, 1 2,1 2a-tetrahy- 

droxy-9-[[[(4-(hydroxybutyl)amino]acctyl]amino]-1 ,1 1 -dioxo-2-naphthaccnccarboxam;do 
S [4S-(4aIpha,l2aaIpha)H,7-Bis(dtmethy^ 

dioxo-9-[[[2,2,2-tr!fIuoroethyl)amino]acetyl]amino-2-naphthacenecarboxamide 
U [4S-(4a!pha i2aa!pha)]-4 7-Bis(dimothylamino)-1, 4,4a. 5,5a,6,11,12a-octahydro-3,10, 12,1 2a -tot ra hydroxy- 1,11 -di- 

oxo-9-[[[[2-(1-pip3rid;nyI)8thyI]aminolacetyl]-amino]-2-naphthacenecarboxamtde 
V [4S-(4a!pha.12aaipha);-4.7-3is(dimethy!amino)-1,4.4a 1 5,5a 6 11 ,12a-octahydro-3.1 0,-12,1 2a-tetrahydroxy-9-[[[me- 
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thy!-2-propyr.yIamino ]acetyi]amino]-"! ,1 1 -d;oxo-2-naphthacer:ecarboxa*n:cG 
W [4S-(4aipha t 123a*pha)]A7-B!s(di^ 

1,11 -d:oxo-9-H(1 >piparid;nyIam:no;acetyiamtno]-2-napht w acen0carbDXarnido 
X [4S-(4-a , pha 12aaIpha)]-4,7-Bis(dimethyIamino)-1 ,4,4a 5.5a 3,11 ,12a-cctahydrc-S.10,-'!2 l 12a-t8trahydraxy- 

1,11-dioxo-9-[[[(phonyImcthoxy)amino]acctyI]amino)-2-naphthaccnccarboxamido 
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Table II 



In V.tro Transcription and Tiarslatton Sensitivity to "Tbtrasycline Compounds 






inhibition 


Compound 


Cone 


Wild Type S30 


TetV S30 


3 


1.0 mg'nnl 


98 


97 




0.25 mg.'ml 


96 


95 




0.05 mg/ml 


92 




C 


1.0 mg/m! 


98 


93 




0.25 mg/ml 


95 


84 




0.05 mg/ml 


88 


65 


D 


1 .0 mg/ml 


99 


93 




0.25 mg/ml 


98 


96 




0.06 mg/ml 


93 


83 


G 


1.0 mg/ml 


99 


99 




0.25 mg/ml 


97 


92 




0.06 mg/ml 


90 


83 


H 


1.0 mg/ml 


99 


98 




0.25 mg/ml 


96 


94 




0.06 mg/ml 


88 


85 


O 


1.0 mg/ml 


98 


63 




0.25 mg/ml 


89 


43 




0.06 mg/ml 


78 


0 



When the compounds are employed as antibacterials. they can be combined with one or more pharmaceutical^ 

35 acceptable carriers, for example, solvents, diluents and the like, and may be administered orally in such forms as 
tablets, capsules, dispersible powders, granules, or suspensions containing, for example, from about 0.05 to 5% of 
suspending agent, syrups containing, for example, from about 10 to 50% of sugar, and elixirs containing for example, 
from about 20 to 50% ethanol and the like, or parenteraliy in the form of sterile injectable solutions or suspensions 
containing from about 0.05 to 5% suspending agent in an isotonic medium. Such pharmaceutical preparations may 

40 contain, for example, from about 25 to about 90% of the active ingredient in combination with the carrier, more usually 
between about 5% and 60% by weight. 

An effective amount of compound from 2.0 mg/kg of body weight to 100.0 mg/kg of body weight should be admin- 
istered one to five times per day via any typical route of administration including but not limited to oral, parenteral 
(including subcutaneous, intravenous, intramuscular, intrastcrnal injection or infusion techniques), topical or rectal, in 

45 dosage unit formulations containing conventional non-toxic pharmaceutical^ acceptable carriers, adjuvants and vehi- 
cles It will be understood, however, that the specific dose level and frequency of dosage for any particular patient may 
be varied and will depend upon a variety of factors including the activity of the specific compound employed, the 
metabolic stability and length of action of that compound, the age. body weight, general health, sex. diet, mode and 
time of administration, rate of excretion drug combination, the severity of the particular condition, and the host under- 

50 going therapy. 

These active compounds may be administered orally as well as by intravenous, intramuscular or subcutaneous 
routes Solid carriers include starch, lactose, dicalcium phosphate, microcrystalline cellulose sucrose and kaolin while 
liquid carriers include sterile water, polyethylene glycols, non-ionic surfactants and edible oils such as corn, peanut 
and sesame oils, as are appropriate to the nature of the active ingredient and the particular form of administration 
55 desired. Adjuvants customarily employed in the preparation of pharmaceutical compositions may be advantageously 
included such as flavoring agents, coloring agents, preserving agents, and antioxidants for example vitamin E, ascor- 
bic ac:d, BUT and BHA. 

The preferred pharmaceutical compositions from the standpoint of case of preparation and administration arc solid 
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compositions, particularly tablets and hard-filied cr liquid-filled capsules. Oral administration cf the compounds is pre- 
ferred 

These active compounds may a!so be administered parenteral^ or Intraperltor.eally. Solutions or suspensions of 
these active compounds as a free base or pharmacologically acceptable salt can be prepared in glycerol, liquid, po!- 
s ycthylcno glycols and mixtures thereof in oils. Under ordinary conditions of storage and use, these preparations contain 
a preservative to prevent the growth of microorganisms. 

The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or dispersions and sterile 
powders for the extemporaneous preparation of sterile injectable solutions or dispersions. In all cases, the form must 
be sterile and must be fluid to the extent that easy syringability exists, it must be stable under the conditions of man- 
io ufacture and storage and must be preserve against the contaminating action of miccorganisms such as bacterial and 
fungi. The carrier can be a solvent or dispersion medium containing, for example, water, ethanol, polyol (e.g., glycerol, 
propylene glycol and liquid polyethylene glycol), suitable mixtures thereof, and vegetable oil. 

The invention will be more fully described in conjunction with the following specific examples which are not be 
construed as limiting the scope of the invention. 

75 

Example 1 

[4S-(4alpha, 1 2aalpha)1-9-f(Chloroacetvl)amino1-4,7-bis(dimethylamino)-1 ,4,43,5,58,6, 111 2a-octahydro-3- 
1 0, 1 2, 1 2a-tetrahvdroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide dihydrochloride 

To a room temperature solution of 0.334 g of 9-amino-4,7-bis(dimethyamino)-6-demethyl-6-deoxytetracyclme di- 
sulfato, 6 ml of 1,3-dimethy!-3,4,5,6-tetrahydro-2(lH)-pyrimidinone, hereinafter called DMPU, and 2 ml of acetonitrile 
is added 0.318 g of sodium carbonate. The mixture is stirred for 5 minutes followed by the addition of 0.068 g of 
chloroacetyl chloride. The reaction is stirred for 30 minutes, filtered, and the filtrate added dropwise to 100 ml of diethyl 
2s ether, containing 1 ml of 1 M hydrochloric acid in diethyl ether. The resulting solid is collected and dried to give 0.340 
g of the desired intermediate. MS(FAB): m/z 549 (M+H). 

Example 2 

30 r4S-(4alpha,12aalpha)1-9-r(Bromoacetyn^ 

1 0, 1 2, 1 2a-tetrahvdroxv-1 , 1 1 -dioxo-2-naphthacenecarboxamide monohydrobromide 

The title compound is prepared by the procedure of Example 1, using 6.68 g of 9-amino-4,7-bis(dimethylamino)- 
6-demethyt-6-deoxytetracycline disulfate, 50 ml of DMPU, 30 ml of acetonitrile, 6.68 g of sodium carbonate and 0.215 
35 g of bromoacetyl bromide. 5.72 g of the desired intermediate is obtained. 
MS(FAB): m/z 593 (M+H). 



Example 3 

40 r4S-(4alpha,12aalpha)l-9-f(2-Bromo-V^^ 

3, 1 0, 1 2, 1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide sulfate 

The title compound is prepared by the procedure of Example 1, using 1.00 g of 9-amino-4,7-bis(dimethylamino)- 
6-demethyl-6-deoxytetracycline disulfate, 1 .0 g of sodium carbonate and 0.648 g of 2-bromopropionyl bromide to give 
45 0.981 g of the desired product. 
MS(FAB): m/z 607 (M+H). 



Example 4 [4S-(4alpha,12aalpha)1-9-[(4-Bromo-1-oxobutvnaminol-4,7-bis(dimethylamino)-1 , 4,48,5,58,6,11, 12a- 
octahydro-3, 10,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide dihydrochloride 

The title compound is prepared by the procedure of Example 1, using 1.34 g of 9-amino-4,7-bis(dimethyIamino)- 
6-demethyl-6-deoxytetracycline disulfate, 1 .3 of sodium carbonate, 24 ml of DMPU, 8 ml of acetonitrile and 0.389 g of 
4-bromobutyryl chloride to givo 1.45 g of the desired product. 



55 Example 5 r7S-(7alpha.10aalpha)l-N>[9-(Aminocarbonyl)-4,7-bis(dimethvlam(no)'5 5a,6 7 10J0aJ2gctahydro: 
1,8 t 10a,11-tctrahvdroxv-lO,12Hdioxo-2-naphthaconvl1-1-trifIuoroacetvn-2'PvrroH dihvdrochlorido 

The title compound is prepared by the procedure of Example 1 , using 0.334 g of 9-amino-4,7-bis(dimsthy!amino)- 
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6-demethy!-6-deoxytetracycline disultate, 10 ml of DVPU. 2 rl ct acetonitn'a. 0.34 g cf sodium carbonate and 7.5 m! 
of 0.1 M (S)-(-)-N-(trifIuoroacBtyi;pro:yI chloride to give 0 292 g cf the desired product. 
MS(FAB). m/z 666 (M+H). 

Example 6 

f4S-f4alpha : 12aa!pha)j-94rf(C^ ,4,48,5,58,6,11, 12a- 

octahydro-3, 1 0, 1 2, 1 2a-tet rahydroxv-1 , 1 1 -dioxo-2-naphthacon ecarboxamidc 2-naphthacsnocarboxamldo 

dihydroch!or;de 

A mixture of 0.20 g of product from Example 2, 0.50 g of (am:ncmelhyi)cycloprcpane and 5 ml of DMPU, under 
Argon, is stirred at room temperature for 1 hour. The excess arn;ne is removed in vacuo and the residue diluted with 
a small volume of methyl alcohol. The diluted reaction solution is added dropwise to a misture of diethyl ether and 5 
ml of 2-propanoI. 1M Hydrochloric acid in diethyl ether is added until a solid is formed. The resulting solid is collected 
and dried to give 0.175 g of the desired product. 
MS(FAB)' m/z 584 (M+H) 

Substantially following the methods described in detail herein above in Example 6, the compounds of this invention 
listed below in Examples 7-16 are prepared. 
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Example 17 

[4S^lghaJ2a^ 12 12a-tBtrahydro-9-rff 

(2-hydroxyethvl)aminolacetyri-amino]-t , 1 *! -diexo-2-naphthacensca r b3xamidc mcnchydrochlonda 

To a solution of 0.10 g of product from Example 7 A in 2 ml of 1,3-d;methyI-2-imidazo!idinone is added 0.70 ml of 
2-amino-1-ethanoI. The solution is stirred at room temperature for 20 minutes, added to 1C0 ml of diethyl ether and 
tho resulting precipitate collected to givo 0.055 g of the desired product. 
MS(FAB):m/z 574 (M+H). 

Substantially following the method described in detail hereinabove in Example 1 7, the compounds of this invention 
listed below in Examples 18-24 are prepared. 
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Hxarrplc 24 

f4S-[4-alpha. 2aaIp:na)H,7-B:s(dimethvlRmiro)-* AA^-. S.Sa.S. * 1 , 1 2s-os?a".varo-3 13 12 1 2a-tetrahydroxv- 
l ; ll^ioxo-9-rrr(pheny]methoxv>am^ 

To 0.50 g of O-benzyihydroxylamine and 2.5 mi of 1,3-dimcthyI-2-;m;dazolid;none :s added 0.60 g of sodium bi- 
carbonate. The mixture is stirred at room temperature for 2 hours, filtered and the filtrate added to 0.10 g of product 
from 7 A. "The reaction solution is stirred at room temperature f o r 2 hours and then added to 100 ml of diothyi other. 
The resulting precipitate is collected and dried to give 0.90 g of the desired product 
MS (FAB)- m/7 636 (M+H) 



Claims 



1 . A compound of the formula: 





wherein: 

R is a halogen selected from bromine, chlorine, fluorine and iodine; or R -NR 1 R 2 and when R = -NR 1 R 2 and R 1 = 
hydrogen, 

R 2 = methyl, ethyl n-propyl, 1 -methylethyl, n-butyl, 1 -methylpropyl, 2-methylpropyl or 1 , 1 -dimethylethyl; and when 
R 1 = methyl or ethyl, 

R 2 = methyl, ethyl, n-propyl, 1 -methylethyl, n-butyl, 1 -methylpropyl or 2-methylpropyl; 
and when R 1 = n-propyl 

R 2 = n-propyl, 1 -methylethyl, n-butyl, 1 -methylpropyl or 2-methylpropyl; 

and when R 1 = 1 -methylethyl, 

R 2 = n-butyl, 1 -methylpropyl or 2-methylpropyl; 

and when R 1 = n-butyl, 

r2 - n-butyl, 1 -methylpropyl or 2-methylpropyl; 
and when R 1 = 1 -methylpropyl, 
R 2 = 2-methylpropyl, 

R 3 is selected from hydrogen; straight or branched (C 4 -C 8 )a!kyl group selected from butyl, isobutyl pentyl, hexyl, 
heptyl and cctyl; <x-morcapto(C r C 4 )a!kyl group selected from mcrcaptomcthyi, a-mcrcaptocthyl. a-mcrcapto- 
1 -methylethyl and a-mercaptopropyl: 

a-hydroxy(C 1 -C 4 )a[kyi group selected from hydroxymethyl, a-hydroxy ethyl, a-hydroxy-1 -methylethyl and a-hy- 
droxypropyl; carboxyl(C r C-)alkyl group; 

(C 6 -C 10 )aryl group selected from phenyl a-naphthyl and [i-naphthyl: substituted(C 6 -C 10 )ary! group (substitution 
seiected from hydroxy, halogen, (C r C 4 )aIkoxy, tr.ha:o(C r C 3 )a[kyl, n:tro amino cyano (C r C-)a!koxycarbonyI, 
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(C r C 3 )a:kyIamino and carboxy); 

(G 7 -C 9 )aralkyl group selected from benzyl, 1-phenyIathy!, 2-phenyiethyI and phenylprcpyl: substituted (C^-Cgjar- 
alkyl group [substitution selected from halo, (C r C 4 )aIkyI, nitro, hydroxy, amino, mcno-cr di-substituted (C r C 4 ) 
alkylami.no, (C t -C 4 )a:koxy. (C r Chalky Is u if cnyl, cyanoand carboxy]; 

R 4 is selected from hydrogen and (C r C 6 )a;kyi selected from methyl, ethyl, propyl, isopropyi, butyl, isobutyi. pentyl 
and hexyl; 

when R 3 does not equal R 4 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the substituent 
W) maybo bo oithor the racemato (DL) or the individual cnantiomors (L or D); 

W is selected from hydroxyiamino: (C 7 -C 12 ) straight or branched aikyi monosubstituted amino group substitution 
selected from heptyl, octyl.nonyl decyl undecyl dodecyl and the diastereomers and enantiomers of said branched 
aikyi monosubstituted amino group; (C r C 4 ) straight or branched fluoroalkylamino group selected from trifluorcme- 
thyl, 2,2,2-trifluoroethyI, 3,3,3-trifIuoropropyI, 3,3,3,2,2-pentafluoropropyI, 2,2-difiuoropropyl, 4,4,4-trifiuorobuty! 
and 3,3-di-fIuorobutyl; [(C 4 -C 1Q )cycIoaIkyl]aIkyI monosubstituted amino group substitution selected from (cyclo- 
propyljmethyl, (cyclopropyl)ethyl, (cyclobutyl)methyl, (trans-2-methyIcyclopropyl)methyl, and (cis-2-methy!cy- 
dobutyI)methyl; (C 3 -C 10 )alkeny! and aikynyl monosubstituted amino group substitution selected from ally], 3-bute- 
nyl, 2-butenyl (cis or trans), 2-pentenyl, propynyl, 4-octenyI, 2,3-dimethyI-2-butenyl, 3-methyl-2-butenyI, 2-cy- 
clopentenyl and 2-cycIohexenyI, 

(C 7 -C 10 )aralkylammo group substitution selected from benzyl 2-phenylethyI, l-phenylethyl, 2-(naphthyI) methyl, 
1 -(naphthyl)methy! and phenylpropyl; substituted (C $ -C 10 )aryl monosubstituted amino group [substitution selected 
from (Cj-CsJacyl. (C r C 5 )acyIamino, (C r C 4 )alkyI, mono or disubstituted (C r C 8 )alkyIamino, (C r C 4 )alkoxy, (C r 
C 4 )alkoxycarbonyI, (C 1 -C 4 )alkylsulfonyl, amino, carboxy, cyano, halogen, hydroxy, nitro and trihalofC^-CgJalky]]: 
straight or branched symmetrical disubstituted alkylamino group substitution selected from dibutyl, diisobutyl, di- 
s-butyl, dipentyl, diisopentyl, di-s-pentyl, dihexyl, diisohexyl and di-s-hexyl; symmetrical disubstituted (C 6 --C 14 ) 
cycloalky [-amino group substitution selected from dicyclopropyl, dicyclobutyl, dicyclopentyl, di(dicyclopropyl)me- 
thyl, dicyclohexyl and dicycloheptyl; 

straight or branched unsymmetrical disubstituted (C 3 --C 14 )a!kylamino group wherein the total number of carbons 
in the substitution is more than 14: 

unsymmetrical disubstituted (C 4 -C 14 )cycloalkylamino group wherein the total number of carbons in the substitution 
is no more than 14; (C 2 -C 8 )azacycloalkyl and substituted (C 2 -C 8 )azacyc!oalkyl group substitution selected from 
4-methylpiperidinyl, 4-hydroxypiperidinyl, 4-(hydroxymethyI)piperidinyl, 4-(aminomethy!)piperidinyl, cis- 
3,4-dimethylpyrrolidinyl, trans-3,4-dimethylpyrrolidinyl, 2-azabicycfo [2.1.1]hex-2-yl, 5-azabicyclo[2.1.1]hex-5-yl, 
2-azabicyc!o[2.2.1]hept-2-yl, 7-azabicyc!o[2.2.1]hept-7-yl, 2-azabicyclo[2.2.2Joct-2-yl and the diastereomers and 
enantiomers of said (C 2 -C 8 )azacyc!oalkyl and substituted (C 2 -C 8 )azacycloalkyl group; substituted 1 -azaoxacy- 
cloalkyl group substitution selected from 2-(C r C 3 )alkylmorpholinyl, 3-(C r C 3 )alkylisoxazolidinyl, tetrahydrooxazi- 
nyl and 3,4-dihydrooxaztnyl; [1 ,n]-diazacyc!oalkyI and substituted [1 ,n]-diazacycloalkyl group selected from piper- 
azinyl, 2-(C 1 -C 3 )alky!pipcrazinyl, 4-(C r C 3 )alkylpiperazinyl, 2,4-dimethyIpiperazinyl, 4-(C r C 4 )alkoxypiperazinyl, 

4- (C 6 -C 10 )aryloxypiperazinyl, 4-hydroxypiperazinyl, 2,5-diazabicyclo[2.2.1]hept-2-yl, 2,5-diaza-5-methyIbicyclo 
[2.2.1]hept-2-yl, 2,3-diaza-3-methyIbicyclo[2.2.2]oct-2-yl, 2,5-diaza-57-dimethylbicyclo[2.2.2]oct-2-yI and the di- 
astereomers or enantiomers of said [l,n]-diazacycloalkyl and substituted [t,n]-diazacycloalkyl group; 1-azathia- 
cycloalkyl and substituted 1-azathiacycloalkyl group selected from thiomorpholinyl, 2-(C r C 3 )alkyrthiomorpholinyl 
and 3-(C 3 -C 6 )cycloalkylthiomorpholinyl; N-azoryl and substituted N-azoIyl group selected from 1 -imidazolyl, 2-(C 1 - 
C 3 )alkyl-1 -imidazolyl, S-fCT-C^alkyl-l-imidazolyL 1-pyrrolyl, 2-(C 1 -C 3 )alkyl-1-pyrrolyl. S-fCT-C^aikyl-l-pyrrolyl, 
1-pyrazolyl,3-(C r C 3 )alkyl-1-pyrazolyl, indolyl, 1-(1,2 t 3-triazofyl), 4-(C r C 3 )alkyl-1-(1 ,2,3-triazolyl), 5-(C r C 3 )alkyl- 
1-(1,2,3-triazolyl), 4-(1 ,2,4-triazoIyl 1 -tetrazolyl, 2-tetrazolyl and benzimidazolyl; 

(heterocycle)amino group said heterocycle selected from 2- or 3-furanyl, 2- or 3-thienyl, 2-. 3- or 4-pyridyl, 2- or 

5- pyridazinyl, 2-pyrazinyl, 2-(imidazolyl), (benzimidazolyl), and (benzothiazolyl) and substituted (heterocycle)ami- 
no group (substitution selected from straight or branched (C r -C 6 )alkyl); (heterocycle)methylamino group selected 
from 2- or 3-furylmethylamino, 2- or 3-thienyImethyl-amino, 2-, 3- or 4-pyridylmethylamino, 2- or 5-pyridazinylmeth- 
ylamino, 2-pyrazinylmethylamino, 2-(imidazolyl)methylammo, (benzimidazolyl)methyiamino, and (benzothiazolyl) 
methylamino and said substituted (heterocycle)methylamino group (substitution selected from straight or branched 
(C r C 6 )aikyl); carboxy(C 2 -C 4 )alky!amino group selected from aminoacetic acid, oe-aminop rep ionic acid, [5-amino- 
propionic acid, ot-ammobutyric acid, p-aminobutync acid and the enantiomers of said carboxy (C 2 -C 4 )alkyIamino 
group; 1,1 -disubstituted hydrazino group selected from 1 ,1-dimethyihydrazino, N-aminopiporidinyl, 1,1-diothylhy- 
drazino, and N-aminopyrrolidinyl: (C r C 4 )-alkoxyamino group substitution selected from methoxy, ethoxy, n-pro- 
poxy, 1-methylethoxy, n-butoxy, 2-methylpropoxy and 1 , 1 -dimethylethoxy; (C 3 -C 8 )cyc!oa!koxyamino group select- 
ed from cyclopropoxy, trans-1,2-dimothyIcyc!opropoxy, cis-1,2-dimothyIcycIopropoxy, cyclobutoxy, cyclopcntoxy, 
cyclohexoxy, cycloheptoxy. cyclooctoxy, bicydo[2.2.1]hept-2-yIoxy, bicyclo[2.2.2]oct-2-yloxy and the diastereom- 
ers and enantiomers of said (C 3 -C 8 )cyc]oa!koxyamino group; (C 6 -C 10 )aryloxyamino group selected from phe- 
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noxyarrino, 1 -naphthylaxyarrvnc and 2-naphthyIoxyam:no: [C^-C^T-Hryiaikcxyamr.o p/oup substitution selectee 
from benzyloxy. 2-phenyiethoxy, l-phenyiethoxy, 2-(naphthyI)metyiaxy, l-(raphthyl)methaxy and pheny ; propoxy: 
]|i or 7-(C r C 3 )acylamido]aikylamino group substitution selected from 2h 'u r ti am :c Diethyl, 2-(acetamidoJ ethyl, 2- 
(propionylamido)ethyl, 2-(acetamido)prcpyl ; 2-(fcrmamido;propyI and the enantiDmers of said [|J or v-;c r C 5 )acy- 
Iam:do]alkyIam:no group: ji or Y-tC r C 2 )aikoxyalkyIamino group substitution selected from 2-mcthoxyethyi, 
2-ethoxyethyI, 2,2-diethoxyethyi, 2-methoxy propyl, 3-methoxy propyl. 3-ethoxy propyl. 3, 3-diethoxy propyl and the 
enRntiomers of said p or ^(C 1 -C 3 )alkoxyalkyiamino group; (S.y or 6 (C 2 -C 4 ;hydroxyalkyIamino group substitution 
selected from 2-hydroxycthyI, 2-hydroxypropyi, 3-hydioxyprcpy! and 4 hydroxy butyl: 

or R 3 and W taken together are selected from -(CH 2 ) r (R 5 )N~. n- 3 - 4. and -CH 2 CH(OH)CH 2 (R 5 )N- wherein R 5 is 
selected from hydrogen and (C 1 -C 3 )acyi t the acyl selected from formyl, acetyl, propionyl and (C 2 -C 3 )haIoacy: se- 
lected from chloroacetyl, bromoacetyl, trifluoroacetyl. 3,3 3-trif'uoropropiony! and 2.3.3-trifiuoropropionyI; 
R 6 is selected from hydrogen; straight or branched (C 1 -C 3 )alkyl group selected from methyl, ethyl, n-prcpyl or 
1-methylethyl; (C 6 -C 10 )aryl group selected from phenyl a-naphthyl or JVnaphthyl; (C 7 -Cg)aralkyl group such as 
benzyl, 1 -phenylethyl, 2-phenyIethyl or phenylpropyl; a heterocycie group selected from a five membered aromatic 
or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyndo ring fused thereto: 



Z - N, 0, S or Se 

such as pyrrolyl, N-methylindoIyl, indolyl, 2-pyrroIidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl, ben- 
zofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic ring with two N, O. 
S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl- 
3H-imidazo[4,5-b]pyridyl or pyridy I imidazolyl, or a five membered saturated ring with one or two N, O, S or Se 
heteroatoms and an adjacent appended O heteroatom: 




(A is selected from hydrogen; straight or branched (C^-C^alkyl: C 6 -aryI: substituted C 6 -aryl (substitution selected 
from halo.fCT^Jalkoxy, trihalo(C 1 -C 3 )aIkyl, nitro. amino, cyano. (C^-C^-alkoxycarbonyl, (C 1 -C 3 )aIkyIamino or 
carboxy); (CT-Cg)-aralkyl group selected from benzyl, l-phenylethyl, 2-phenyIethyl or phenylpropyl) 
such as y-butyrolactam, y-butyro!actone, imidazolidinono or N-aminolmidazcIidinono, or a six membered aromatic 
ring with ono to three N heteroatoms such as pyridyl pyrldazinyl pyrazinyl sym-triazinyl, unsym-triazinyl. pynmid- 
inyl or (C^C^) alkylthiopyridazinyl, or a six membered saturated ring with one or two N O. S or Se heteroatoms 
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and an adjacent appended O heteroatom such as 2.3-d;oxc-l-p:perazinyI, 4-ethy!-2.3-dioxo- , !-piperaz:nyI, 4-me- 
thy!-2.3-dioxo-1-piperazinyI, 4-cyciopropy:-2-dioxG-l-piperaz;ny!, 2-d:cxomcrphcliny;, 2~dioxoth;orr.orphoHnyI: cr 
-(CH 2 ) n COOR 8 where n=0-4 and R 3 is selected from hydrogen; straight or branched (C r C 3 )a!kyl group selected 
from methyl, ethyl n-propyl or 1 -methyiethyl; or (C 6 -C 10 )aryi group selected from phenyl, a-naphthyl, or {J-naphthyl; 
R 7 is selected from hydrogen; straight or branched (C r C 3 )aIkyi group selected from methyl, ethyl, n-propyl or 
1-methylethyl; (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl or ji-naphthyl; (C 7 -C 9 )aralkyl group such as 
benzyl, 1 -phenylethyl, 2-phenyIethyl or phenylpropyl; a heterocycle group selected from a five membered aromatic 
or saturated ring with one N, O, S or So hotoroatom optionally having a benzo or pyrido ring fused thereto: 



Z - N f 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrroIidinyl. 2-pyrrolinyl, tetrahydrofuranyl, furanyl, ben- 
zofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic ring with two N, O 
S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




2 or Z 1 - N, 0, S or Se 

such as imidazolyl, pyrazolyl, b8nzimidazolyl, oxazolyl. benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl- 
3H-imidazof4,5-b]pyridyl or pyr idyl imidazolyl, or a five membered saturated ring with one or two N, O, S or Se 
heteroatoms and an adjacent appended O heteroatom: 




(A is selected from hydrogen; straight or branched (C^C^alkyl: C 6 -aryl; substituted C 6 -aryl (substitution selected 
from halo.fCT-C^alkoxy, trihalotC^CgJalkyl, nitro. amino, cyano. (C^-C^-alkoxycarbonyl, (C^^Jalkylamino or 
carboxy); (C 7 -C g )-aralkyI group selected from benzyl, 1 -phenylethyl, 2-phenyIethyl or phenylpropyl) 
such as y-butyrolactam, y-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered aromatic 
ring with one to three N heteroatoms such as pyridyl, pyridazinyl, pyrazinyl. sym-triazinyl, unsyrn-triaziny), pyrimid- 
inyl or (C 1 -C 3 )a!kyithiopyridazinyl or a six membered saturated ring with one or two N, O, S or Se heteroatoms 
and an adjacent appended O heteroatom such as 2,3-dioxo-1-piperazinyl t 4-cthyl-2,3-dioxo-1-piporazinyl, 4-me- 
thyI-2.3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1-piperazinyl, 2-dioxomorphoIinyl, 2-dioxothiomorpholinyl; or 
-(CH 2 ) n COOR 8 where n-0-4 and R 8 is selected from hydrogen; straight or branched (C 1 -C 3 )a!kyl selected from 
methyl, ethyl, n-propyl or 1-methylcthyl; or (C 6 -C 10 )aryl selected from phenyl, a-naphthyl or p-naphthyl; with the 
proviso that R 6 and R 7 cannot both be hydrogen: 

or R 6 and R 7 taken together are -(CH 2 ) 2 B(CH 2 ) 2 -, wherein B is selected from (CH 2 ) n and n=0-1, -NH. -NfCVC^) 
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alkyrstraicht or branched]. -N;c«-C 4 ;£lkoxy, oxygen, sulfur or substituted congeners selected! rem (Lor DJproire. 
sthy:;L or DJprclinate, morphcline, pyrrolidine or piperitiine: and the pharmacologically acceptable organic and 
inorganic salts or metal complexes, with the proviso that when R 3 and R 4 both represent hydrogen then W is ether 
than benzylamino, "I-imidazoiyl, Vpyrrclyl "!-{"!. 2. 3-triazoIyl) or 4-("! 2.4-tr:azoIy:>. 

The compound according to Claim 1, wherein: 

R is a halogen selected frcm bromine, chionne and iod;ne; or R _ -NJH^R 2 

and when R - -NR 1 R 2 and R 1 - methyl or ethyl. 

R 2 - methyl or ethyl, 

R 3 is selected from hydrogen: 

R 4 is selected from hydrogen and (C t -C 2 )alkyl selected from methyl and ethyl. 

when R 3 dees not equal R 4 the stereochemistry of the asymmetric carbon [i.e. the carben bearing the subst;tuent 
W) maybe be either the racemate (DL) or the individual enantiomers (L or D); 

W is selected from (C 7 -C 12 ) straight or branched alkyl monosubstituted amino group substitution selected from 
heptyi, octyl, nonyl, decyl, undecyl, dodecyl and the diastereomers and enantiomers of sa:d branched alkyl mon- 
osubstituted amino group; (C 2 )fluoroa!kylamino group selected from 2,2,2-tnfIuorcethyl and 3,3,3-trifIuoropropyl; 
[(C 4 -C 5 )cycIoalkyl]aIkyI monosubstituted amino group substitution selected from (cyclopropyl)methyl and (cyclo- 
propyl)ethyi; (C 3 -C 4 )alkenyl and aikynyi monosubstituted amino group substitution selected from allyl and propynyl; 
(C 2 "C 7 )a7acycloaIkyl and substituted (C 2 -C 7 )a7acycloa!kyI group substitution selected from 4-methyIpiperidinyl, 
4-hydroxypiperidinyl and 4-(hydroxymethyi)piperidinyl; substituted 1-azaoxacycIoaIkyl group substitution selected 
from 2-(C 1 -C 3 )aIkytmorphoiinyI; 

[1 ,n]-diazacycloalkyl and substituted [1 ,n]-diazacycloalkyl group selected from pipcrazinyl and 4-(C 1 -C 3 )alkylpipcr- 
azinyl; 

1 -azathiacycloalkyl and substituted 1 -azathiacycloalkyl group selected from thiomorpholinyl and 2-(C 1 -C 3 )-alkylth- 
iomorpholinyl; (hcterocyclo)mcthylamino group selected from 2- or 3-thienyImcthyIamino and 2-, 3- or 4-pyridyl- 
methylamino; 1 ,1-disubstituted hydrazino group selected from 1 ,1-dimethyIhydrazino and N-amino-piperidinyl. [|3 
or Y-(C-,-C3)acyIamido]alkylamino group substitution selected from 2-(acetamido) ethyl; (5 or -^-(C 1 -C 3 )aIkoxy- 
alkylamino group substitution selected from 2-methoxyethyI, 2-ethoxy ethyl, 2.2-diethoxyethyl. 2-methoxypropyl 
and 3-methoxypropyl; (3, yor 5 (C 2 -C 4 )-hydroxyalkyiamino selected from 4-hydroxybutyl and 3-hydroxy propyl; or 
R 3 and W taken together are selected from -(CH 2 ) n (R 5 )N-, n= 3, and R 5 is selected from hydrogen and trifluoro- 
acetyl; 

R 6 is selected from hydrogen; straight or branched (C r C 3 )alkyl group selected from methyl, ethyl, n-propyl or 
1 -methylethyl; 

R 7 is selected from hydrogen; straight or branched (C r -C 3 )alkyl group selected from methyl, ethyl, n-propyl or 
1 -methylethyl; with the proviso that and R 7 cannot both be hydrogen; 

or R 6 and R 7 taken together are -(CH 2 ) 2 B(CH 2 ) 2 -, wherein B is selected from (CH 2 ) n and n=0-1, -NH. -N(C r C 3 ) 
alkyl [straight or branched], -N(C, -C 4 )alkoxy, oxygen, sulfur or substituted congeners selected from (L or D)proline, 
ethyI(L or D)pro!inate, morpholine, pyrrolidine or piperidine; and the pharmacologically acceptable organic and 
inorganic salts or metal complexes. 

The compound according to Claims 1 or 2 wherein said salts or complexes comprise- hydrochloric, hydrobromic 
hydroiodic, phosphoric, nitric, sulfate, acetate, benzoate, citrate, cysteine, fumarate, glycolate, maleate. succinate, 
tartrate, alkylsulfonate, arylsuifonate, aluminum, calcium, iron, magnesium or manganese. 

A compound according to Claim 1 , 

[4S-(4a!pha,12aalpha)]-9-[[[(Cyc!opropyI^ 

6.11,1 2a-octahydro-3, 10,12,1 2a-tetrahydroxy- 1,11 -dioxo-2-naphthacenecarboxamide dihydrochloride; 

[4S-(4alpha,12aa!pha)]-9-[[[(2.2-diethoxyethyl)amino]-acetyl]amino]-4,7-bis(dimethylamino)-1,4,4a,5,5a, 
6 11,-1 2a-octahydro-3. 10.12.1 2a-tetrahydroxy-1 . 1 1 -dioxo-2-naphthacenecarboxamide dihydrochloride; 

KS^alpha.^aalphaJHJ-BistdimcthylaminoJ-l^^.-S.Sa.e.H.^a-octahydro-a 10,12,1 2a-tctrahydroxy- 
9-[[[2-(methoxyethyl)amino]acetyl]amino]-1,11-dioxo-2-naphthacenecarboxamide dihydrochloride; 

[4S-(4a!pha, 1 2aalpha)]-4,7-Bis(dimcthyIamino)-1 ,4,4a,-5,5a,6. 11,1 2a-octahydro-3, 1 0,1 2, 1 2a-tctrahydroxy- 
111 -dioxo-9-[[(2-propenyiam:no)acetyI]amino]-2-naphthacenecarboxam:de dihydrochloride 
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[43-(4aipha,l 2aaipha)I-4,7-3i3(d;rr ethylamino)-! t 4 f 4a,-5 t 5a,6, r , 1 2a-cctahyd-o-3. 1 0,1 2, 1 2a-tetrahydroxy- 
;K;;(^methQxyprQpy:)3^;nc^ dihycrochlcride; 

[7S-(7aIpha,10aaipha)]-N-[9-(AminocErhonyl)-4 7-b:5-;d;me:hylaminny-5 .^.6.63.7.10,1 0a,12-cctahydro- 
1 o.-13a,ll-:o:rahyd r oxy-10.12-d;oxc-2-nap.n:hac^^ cihydrcchlorido: 

[7S-(7aIpha.10aaIpha)]-N-[9-(Aminocarbonyl)-4.^^^^ 

1.B.-10a.11-tctrahydroxy-10.12-d:o^ dihydrochloride, 
[7S-(7aIpha,10aaIpha)]-N-[9-(Amino 

10a.ll-letrahydroxy-10,12-d:oxo-2-naphlhacenyl]^-methyI-VpipQra^i\naacetarriide dihydrochloride. 
[4S-(4aIpha t 12aalpha)]-47-Bis(dimethyIam 

dro-3,1 0, 1 2, 1 2a-tetrahydraxy-1 , 1 1 -dioxo-2-naphthacen8carboxamide dihydrochloride; 

[4S-(4aIpha,1 2aaIpha)]-4,7-Bis(dimethyIamino)-1 ,4,43,-5,58,6, 11,1 2a octahydro-3, 1 0,1 2, 1 2a-tetrahydroxy- 
1.11-dioxo-9-[[(undecylamino)acety!]amino]-2-naphthacen8-carboxamide dihydrochloride; 

[4S-(4aIpha,12aaIpha)]-4,7-bis(dimethyIamino)-1A 

1.l1-dioxch9-[[[(2-pyridinyImethyI)amino]acetyl]amido]-2~naphthacen8carboxam:dQ dihydrochloride. 

[4S~(4aIpha,12aaIpha)]-4,7-Bis(dimcthyIamino)-1,4, 4a,5,5a ) 6,11 s 12a-octahydro-3,10,12,12a-tGtrahydroxy- 
9-[[[(2-hydroxyethyI)amino]acetyI]-amino]-l , 1 1 -dioxo-2-naphthacenecarboxamide monohydrochloride; 

[4S-(4alpha, 1 2aaIpha)]-4,7-Bis(dimcthyIamino)-1 ,4,4a,-5,5a,6, 11,1 2a-octahydro-3, 1 0, 1 2, 1 2a-tetrahydroxy- 
9-[[[(2-hydroxyethyl)methyIamino]acetyl]amino-1 , 1 1 -dioxo-2-naphthacenecarboxam;de; 

[4S-(4alpha,12aalpha)]-4,7-Bis(dimethyIamino)-1 A 

9-[[[(4-(hydroxybutyi)amino]acetyI]amino]-1 , 1 1 -dioxo-2-naphthacenecarboxamide; 
[4S-(4alpha,12a3lph3)]-4,7-Bis(dimethyl3mino)-1 A 

1.11 -dioxo-9-[[[2,2,2-trifluoroethyl)annino]acetyl]amino]-2-naphthacenecarboxamide; 

[4S-(4alpha, 1 2aalpha)]-4,7-Bis(dim8lhyIamino)-1 ,4,43,-5,53,6, 11,1 2a-octahydro-3, 1 0, 1 2, 1 2a-tetrahydroxy- 
1 11-dioxo-9-[[[[2-(1-p!pendinyl)ethyI]amino]acetyl]amino]-2-naphthacenecarboxarn[de: 

[4S-(4alpha,1 2aaIpha)]-4,7-Bis(dimethylamino)-1 ,4,4a, -5,53,6, 11 ,1 23-octahydro-3, 1 0,1 2, 1 2a-tetrahydroxy- 
9-[[[methyl-2-propynyIamino]acety!]amino]-1 , 1 1 -dioxo-2-naphthacenecarboxamide: 

[4S-(4alpha,12aalpha)]-4,7-Bis(dimethy!amino)-1, 4,4a, -5,5a,6,11 ,123-oct3hydro-3, 10,1 2, 1 2a-te1rahydroxy- 
1 11-dioxo-9-[[(1-piperidinyIamino)acetyi]aiTiino]-2-naphthacenecarboxamide; or 

[4S-(4-aIpha, 1 2aalpha)]-4,7-Bis(dimethylamino)-1 ,4,48,5,53,6, 11,1 2a-cctahydro-3, 1 0, 1 2, 1 2a-tetrshydroxy- 
1 1 1 -dioxo-9-[[[(phenyImethoxy)-arnino]acetyI]amino]-2-naph1hacenecarboxaTTiide 

A compound according to Claim 1 for use in a method for the prevention or control of bacterial infections in warm 
blooded animals. 

A pharmaceutical composition of matter comprising a pharmacologically effective amount of a compound according 
to Claim 1 in association with a pharmaceutical acceptable carrier. 

A veterinary composition which comprises a pharmacologically effective amount of a compound of Claim 1 and a 
pharmaceutical^ acceptable carrier. 

A compound according to Claim 1 .for use in a method for the prevention, treatment or control of bacterial infections 
in warm-blooded animals caused by bacteria having the TotM and TetK resistant determinants. 

A method of producing a compound of the formula ! as claimed in Claim 1 which comprises reactin g a corresponding 
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9-[(haIoacyI)am:do]-7-(substituted)-B-demethy:-6>deoxy1etracyc}ir:Q. or an organic or :norganic salt or metal com- 
plex, of the formula: 



N(CH3> 2 




oh o 



or 




N(CHj) 2 
f OH 



OH 
OH O 



wherein Y is chlorine, bromine, fluorine or iodine, with a nucleophile of the formula WH, wherein W is as defined 
in Claim 1, in a polar- aprotic solvent and in an inert atmosphere. 



Patentanspruche 

1. Verbindung der Formel 









1 oh|T 




OH 


0 


OH 0 


0 



2 \ R 7 



worin Roin Halogen ist, ausgewahft aus Brom, Chlor, Fluor und Jod; odor R = -NR 1 R 2 und wcnn R = -NR^und 
R 1 = Wasserstofl, R 2 = Methyl, Ethyl, n-Propyl, 1 -Methylethyl, n-Butyl, 1 -Methylpropyl. 2-Methy Ipropyl oder 1 , 1 -Di- 
methylethyl; und wenn R 1 = Methyl oder Ethyl, R 2 = Methyl, Ethyl, n-Propyl, 1 -Methylethyl, n-Butyl, 1-MethyIpropyI 
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oder 2-MethyIpropyI: unci wen n H 1 - n-Fropy!. n-Propy!, 1 -Methylethyi, n-Butyl, t -Mcthylpropyl ode: 2-Me- 
thyvpropyl: undwenn R ! = 1 -Methylethyi, R 2 -n-baty:, l~MethyIpropy:cder2-Methylprcpyi' urriwenn R 1 =n-B"Jty:, 
Fr ~ n-Butyl, 1-Vethylprcpyl odor 2-Methy:pro?yI. und werr R- = 1-Methy'propyI, R 2 = 2-MathyIprcpyI; R 3 Ist 
ausgewahlt aus Wasserstotf; gerader crier verzwe:ater ;C 4 -C s )-Alkylgruppe, ausgewah:t aus Butyl, iscbutyl. Pen- 
ty! f Hcxy! Hcptyi und Octyl; a-Mcrcapto(C«-C 4 )-aIkyIgruppc, ausgewahlt aus Mcrcaptomcthy', a-Mcrcaptoothyi, 
a- Mercaptc-1 -methyl ethyl und a-Mercaptopropyi; a-Hydroxy(C<,-C 4 )-aIkyIgruppe, ausgewahlt aus Hydroxymethyl, 
a- Hydroxy ethyl, a-Hydroxy-1 -methylethyi und a-Hydroxy propyl; CarboxyI(C r C 8 )-alkylgruppe; (C 6 -C 10 )-Arylgrup- 
po, ausgewahlt aus Phenyl. a-Naphthy! und (3 Naphthyl: substituierto (C 5 -C 10 )-Arylgruppo (Substitution ausge- 
wahlt aus Hydroxy, Halogen, (C r C 4 )-AIkoxy, Trihalo(C 1 -C 3 )-a;kyI, Nitro. Amino, Cyano, (C 1 -C 4 )-Aikoxycarbony;, 
(C 1 -C 3 )-Alky;arr,ino und Carboxy); (C 7 -Cg)-Aralkylgruppe, ausgewahlt aus Benzyl. 1-PhenyIethy! 2-PhenyIethyi 
und Phenylpropyl; substituierte (Cy-Cgj-Aralkylgruppo [Substitution ausgewahlt aus Halo, (C 1 -C 4 )-A!kyl. Nitro, Hy- 
droxy, Amino, mono- oder disubstituiertes (Cj-C^-Alkylamino. (C r C 4 )-AIkoxy, (C 1 -C 4 )-A!kylsuifcnyl t Cyano und 
Carboxy]; R 4 ist ausgewahlt aus Wasserstotf und (C^C^-Alky!, ausgewahlt aus Methyl, Ethyl. Propyl, Isopropyl, 
Butyl, Isobutyl, Pentyl und Hexyl; wenn R 3 nicht gleich R 4 ist, kann die Stereochomie des asymmetrischen Koh- 
lenstotfs (d.h. des Kohlenstoffs, der den Substituenten W tragt) entweder das Razemat (DL) Oder die einzelnen 
Enantiomere (L Oder D) sein; W ist ausgewahlt aus Hydroxylamino; gerade Oder ver7weigte (C7-C 12 -)Alky!-mono- 
substituierte Aminogruppe, wobei die Substitution aus Heptyl, Octyl, Nonyl, Decyl, Undecyl, Dodecyl und den 
Diastereomeren und Enantiomeren dieser verzweigten Alkyl-monosubstituierten Aminogruppe ausgewahlt ist: ge- 
rade oder verzweigte (C r C 4 -)FIuoralkyIaminogruppe, ausgewahlt aus Trifluormethyl, 2,2.2-Trif!uorethy!, 
3,3,3-TrifIuorpropyl, 3,3.3.2.2-Pentafluorpropyl, 2,2-Difluorpropyi, 4,4,4-TrifIuorbutyl und 3,3-DifIuorbutyI, [(C 4 - 
C 10 )-CycIoaIkyl]alkyI-monosubstituierte Aminogruppe, wobei die Substitution aus (Cyclopropyl)methyl, (Cyclopro- 
pyl)cthyl, (Cyclobutyl)methyl, (trans-2-MethyIcycIopropyl)mothyl und (cis-2-McthyIcyclobutyl)mcthyl ausgowahtt 
ist; (C 3 -C 10 )-Alkenyl- und Alkinyl-monosubstituierte Aminogruppe, wobei die Substitution aus Allyl, 3-ButenyI, 
2-ButenyI (cis oder trans), 2-Pentenyl Propinyl, 4-Octenyl, 2,3-Dimethyl-2-butenyI, 3-Methyl-2-butenyI, 2-CycIo- 
pcntonyl und 2-Cyclohoxcnyl ausgowahlt ist; (C 7 -C 10 )-Aralkylaminogruppe, wobei die Substitution aus Benzyl, 
2-PhenyIethyl, 1-PhenyIethyI, 2-(Naphthyl)methyl, 1-(Naphthyl)methyI und Phenylpropyl ausgewahlt ist; substitu- 
iertes (C 6 -C 10 )-AryI-monosubstituierte Aminogruppe [Substitution ausgewahlt aus (Cj-CgJ-Acyl, (C-j-CsJ-Acylami- 
no, (C^C^-Alkyl. mono- oder disubstituiertes (C-,-C 8 )-A!kylamino, (C 1 -C 4 )-Alkoxy, (C 1 -C 4 )-A!koxycarbonyl. (C r 
C 4 )-AlkylsulfonyI, Amino, Carboxy, Cyano, Halogen, Hydroxy, Nitro und Trihalo(C 1 -C 3 )-Aikyl]; gerade oder ver- 
zweigte symmetrische disubstituierte Alkyiaminogruppe, wobei die Substitution aus Dibutyl, Diisobutyl. Di-s-butyl, 
Dipentyl, Diisopentyl, Di-s-pentyl, Dihexyl, Diisohexyl und Di-s-hexyl ausgewahlt ist; symmetrische disubstituierte 
(C 6 -C 14 )-Cyc!oaIkylaminogruppe. wobei die Substitution aus Dicyclopropyl, Dicyclobutyl, Dicyclopentyl, Di(dicycIo- 
propyl)methyl, Dicyclohexyl und Dicycloheptyl ausgewahlt ist; gerade oder verzweigte asymmetrische disubstitu- 
ierte (C 3 -C 14 )-Alkylaminogruppe, worin die Gesamtzahl der Kohlenstoffe in der Substitution gr63er ist als 1 4; asym- 
metrische disubstituierte (C 4 -C 14 )-Cycloalkylaminogruppe, worin die Gesamtzahl der Kohlenstoffe in der Substi- 
tution nicht grafter ist als 14; (C 2 -C 8 )-AzacycloaIkyl- und substituierte (C 2 -C 8 )-Azacycloalkylgruppo, wobei die Sub- 
stitution aus 4-MethyIpiperidinyl, 4-Hydroxypiperidinyl, 4-(Hydroxymethyl Jpiperidinyl, 4-(Aminomethyl)piperidinyl, 
cis-3,4-DimethylpyrroIidinyl, trans-3,4-Dimethylpyrrolidinyl, 2-AzabicycIo[2. 1 . 1 ]hex-2-yl, 5-Azabicyclo[2. 1 . 1 ]hex- 
5-yl, 2-Azabicyclo[2.2.1]hept-2-yl, 7-Azabicyc!o[2.2.1]hept-7-yl. 2-Azabicyclo[2.2.2]oct-2-yi und den Diastereome- 
ren und Enantiomeren dieser (C 2 -C 8 )-Azacyc!oalkyl- und substituierten (C 2 -C a )-Azacycloalkylgruppe ausgewahit 
ist; substituierte 1-Azaoxacycloalkylgruppe, wobei die Substitution aus 2-(C 1 -C 3 )-AlkyImorpholinyl 3-(C 1 -C 3 )-AI- 
kylisoxazolidinyl, Tetrahydrooxazinyl und 3,4-Dihydrooxazinyl ausgewahlt ist; [1 ,n]-Diazacycloalkyl- und substitu- 
ierte [1,n]-Diazacyc!oalkylgruppe, ausgewahlt aus Piperazinyl, 2-(C r C 3 )-A!ky!piperazinyI, 4-(C r C 3 )-Alkylpipera- 
zinyl, 2,4-Dimethylpiperazinyl, 4-(C 1 -C 4 )-Alkoxypiperazinyl, 4-(C 6 -C 10 )-Aryloxypiperazinyl, 4-Hydroxypiperazinyl, 
2,5-Diazabicyclo[2.2.1]hept-2-yl, 2,5-Diaza-5-methylbicyc!o-[2.2.1]hept-2-yl, 2,3-Diaza-3-methyIbicyclo[2.2.2]oct- 

2- yl, 2,5-Diaza-5,7-dimethyl-bicyc!o[2.2.2]oct-2-yl und den Diastereomeren und Enantiomeren dieser [l,n]-Diaza- 
cycloaikyl- und substituierten [1 ,n]-Diazacycloalkylgruppe; 1 -Azathiacycloalkyl- und substituierte 1-AzathiacycIo- 
alkylgruppe, ausgewahlt aus Thiomorpholinyl, 2-(C 1 -C 3 )-A!kyIthiomorpholinyl und 3-(C 3 -C 6 )-CycIoaIkylthiomor- 
pholmyl; N-Azolyl- und substituierte N-Azolylgruppe, ausgewahlt aus 1-lmidazolyl, 2-(C 1 -C 3 )-AIkyl-1-imidazoIyl, 

3- (C 1 -C 3 )-AlkyI-l-imidazo;yI, 1-PyrroIyl, 2-(C 1 -C 3 )-A!kyl-1-pyrroIyl, 3-(C r C 3 )-Alkyi-1-pyrroIyI, 1-PyrazoIyl, 3-(C r 
C 3 )-A!kyi-1-pyrazoIyI Indolyl, 1-(1,2,3-TriazoIyI), 4-(C 1 -C 3 )-AIkyI-l-(1 2.3-triazoiyI), 5-(C r C 3 )-Alky!-1-(1 ,2,3-tria- 
zolyl), 4-(1,2,4-TriazoIyl, 1 -Tetrazolyl, 2-TetrazoIyl und Benzimidazolyi; (Heterocycius-)Aminogruppe, wobei dieser 
Hctcrocyclus aus 2- odor 3-Furanyl, 2- odor 3-Thicnyl. 2-, 3- odor 4-Pyndyl. 2- odor 5-PyridazinyI. 2-PyrazLnyI, 2- 
(lmidazolyl), (Benzimidazolyi) und (Benzothiazolyl) und substituierter (Heterocyc lus-)Aminogruppe (Substitution 
ausgewahlt aus geradem oder verzweigtem (C r C 6 )-AlkyI) ausgewahlt ist; (HeterocycIus-)Methyiaminogruppe, 
ausgowahlt aus 2- odor 3-FuryImcthylamino, 2- oder 3-Thicny:mcthyIamino. 2-, 3- odor 4-Pyr:dyImothyIam;no, 2- 
oder 5-PyridazinyImethyIamino 2-Pyraz:nyImethylam;no, 2-(lmidazoIyl)methylamino, (Benzimidazolyi )methy [ami- 
no und (Benzothiazolyljmethylamino und diese substituierte (HeterccycIus-)Methylamtnogruppe (Substitution aus- 
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gewahlt aus geradem oder verzweigtcm (C r C £ )-Alky;): Carbcxy(C 2 -C 4 )-Alky:am:nccr~ppe. ausgewahlt aus Am- 
noesaigsaure, a-Anr.incprcpionsaure, p-Amnopropionsaure, a-Ammhut!e r SH:re, [VAnfrobiittersaure und tier 
Enantiomoren dioser CarbexytCi-C^-AIkylair nccr^ppe; l,1-d:substitu:erta Hydrazhgruppe, ausgewahlt aus 
1,1-D;methyIhydraz;n N-Arninopipendiny:. : , 1 -Diethylhydrazin und N-AminopyrroIid;r.yI: (C r C 4 )-AIkoxyaminc- 
gruppo, wobei die Substitution aus Mcthoxy, Ethoxy, n-Propoxy, 1 -Mcthylcthoxy, n-Butoxy, 2-McthyIpropoxy und 
1,1-DimethyIethoxy ausgewahlt ist: (C 3 -C 6 )-Cyc;oa!koxyamir.ogruppo. ausgewahlt aus Cyclopropoxy, trans- 
it-Dim ethylcycloprcpoxy. cis-l,2"U:methyicyciopropoxy, Cyclobutcxy. Cyclopentcxy Cyclchexoxy, Cyclohep- 
toxy, Cyciooctoxy, B;cyclo[2.2.1]nep:-2-y:oxy, Bicyelc[2.2.2]cc! 2-yioxy und do* Diastc^comcrcn und Enantiomo- 
ren dieser (C 3 -C 3 )-CycIoalkoxyaminogruppo; (C 6 -C 10 ~)Ary!oxyaminogruppD, ausgewahlt aus Phenoxyarrrnc, 
1 -Naphthyloxyamino und 2-Naphthy'oxyamino; (Cy-C^-Arylalkoxyaminogruppe, vvobei die Substitution aus Ben- 
zyloxy. 2-PhenyIethoxy, 1-Phenylethoxy. 2-(Naphthyi)methoxy, l-(Naphthyl)methoxy und Pheny!propoxy ausge- 
wahlt ist; [p- cder •^(C 1 -C 3 )-Acy}amido]a!kyIam!nogruppe, wobei die Substitution aus 2-[Formamido)ethyI, 2-(Ace- 
tamido)ethyI, 2-(PropionyIamido)ethyI, 2-(Acetamido}propyI, 2-(Formamido) propyl und den Enantiomeren deser 
[p-oder y-(C 1 -C 3 )-AcyIamido]aIkyIam:nogruppe ausgewahlt ist; p- oder y-tC^-C^Aikoxyalkylaminogruppe. wobei 
die Substitution aus 2-Methoxyethyl, 2-Ethoxyethyi, 2,2-DiethoxyethyI, 2-MethoxypropyI, 3-Methoxypropyt. 
3-EthoxypropyI, 3,3-DiethoxypropyI und den Enantiomeren dieser p- oder Y-(C r C 3 )-Alkoxya]kyIaminogruppe aus- 
gewahlt ist, J3-, 7- oder S-(C 2 -C 4 )-HydroxyaIkyIaminogruppe, wobei die Substitution aus 2-HydroxyethyI. 2-Hydro- 
xypropyl, 3-Hydroxypropy! und 4-Hydroxybuty! ausgewahlt ist: oder R 3 und W zusammengenommen sind ausge- 
wahlt aus -(CH 2 ) n (R 5 )N-, n = 3-4, und -CH 2 CH(OH)CH 2 (R 5 )N- t worin R 5 aus Wasserstoff und (C r C 3 )-AcyI aus- 
gewahlt ist, wobei das Acyl ausgewahlt ist aus Formyl, Acetyl, Propionyl und (C 2 -C 3 )-HaIoacyl, ausgewahlt aus 
Chloracetyl, Bromacetyl, Trifluoracetyl, 3,33-Trifluorpropionyl und 2 3,3-TrifIuorpropionyI; R 6 ist ausgewahlt aus 
Wasserstoff; gorador oder vorzweigter (C-,-C 3 )-Alkylgruppe, ausgewahlt aus Methyl, Ethyl, n-Propyi odor T-Mc- 
thylethyl; (C 6 -C 10 )-Arylgruppe, ausgewahlt aus Phenyl, a-Naphthyl oder p-Naphthyl; (C 7 -C g )-Aralkylgruppe, wie 
Benzyl, 1-PhenyIethyl, 2-Phenylethyl oder Phenylpropyl: eine Heterocyclus-Gruppe, ausgewahlt aus einem 
5-gIiodrigon aromatischen oder gesattigten Ring mit cinom N-, O-, S- oder So-Hoteroatom, gogeboncnfalls mit 
einem daran kondensierten Benzo- oder Pyrido-Ring: 




2 = N, O, S Oder Se 

wie Pyrrolyl, N-Mcthylindolyl, Indolyl, 2-Pyrrolidinyl, 3-Pyrrolidinyl. 2-PyrroIinyl, Totrahydrofuranyl. Furanyl. Ben- 
zofuranyl, Tetrahydrothienyl, Thienyl, Benzothienyl oder Selenazolyl. oder ein 5-gliedriger aromatischer Ring mit 
zwei N-, O, S- oder Se-Heteroatomen, gegebenenfalls mit einem daran kondensierten Benzo- oder Pyrido-Ring: 




wie Imidazolyl, Pyrazolyl, Benzimidazolyl. Oxazolyl, Benzoxazolyl, Indazolyl, Thiazolyl, Benzothiazolyl, 3-Alkyl- 
3H-imidazo-[4,5-b]pyridyl oder Pyridylimidazolyl, oder ein 5-gliedriger gesattigter Ring mit einem oder zwei N-, O-. 
S- oder Se-Heteroatomen und einem benachbarten angehangten O-Heteroatom: 
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(Aist ausgewahit aus Wasserstoff: geradem oderverzweigtem (C r C 4 )-Alky:; C 3 -Aryl; substitu:ertem C B -AryI [Sub- 
stitution ausgewahit aus Hnb, [C- C 4 )-AlkQxy, Trihaio^-C^-AIkyl, Nitro, Amino, Cyanc, (C r C 4 )-Aikoxycarbony;, 
(C r C 3 )-Alky:arr.ino cdor Carbcxy); (C r Oo)-ArdikyIgruppe, ausgewahit aus Benzyl, 1-Fher.yIethyI, 2-PhenyIothyi 
oder Fher.ylpropyl) 

wio y-3utyroIactam, y-Butyrolacton, Imidazoi:d:ncn odcr N-Amlr.oimidazolidincn, odcr or. 6-gIicdrigcr aromatischer 
Ring mit einem oder drei N-Keteroatomen. wie Pyridyl, Pyridaziny', Pyrazinyl, sym-Triazinyl, asym-Triaz;nyl, Py- 
nmidinyl oder (C 1 -C 3 5-Alkylthiopyridaz;nyI, Oder ein 6-g!:edriger gesattigter Ring mit einem oder zwei N- CK S- 
odcr Se-Hctcroatomcn und c;ncm bcnachbartcn angchangtcn O-Hotcroatom, wio 2.3-Dioxo-1-pipcrazinyi, 
4-EthyI-2,3-dioxo-1-piperaziny! 4-MethyI-2,3-dioxo-1-piperazinyI, 4-CycIopropyI-2-dioxo-1-piperazinyi, 2-D.oxo- 
morpholinyl. 2-Dioxtfhiomorpho!:nyI; oder -;CH 2 ) n COOR s worln n=Q-4 und R 5 ausgewahit is! aus Wasserstoff: 
gerader cder verzweigter (C^CgJ-Aikylgruppe, ausgewahit aus Methyl, Ethyl, n-Propyl oder 1 -Melhyi ethyl; oder 
(C 6 -C 10 )-Ary!gruppe, ausgewahit aus Phenyl, a-Naphthyl oder (3-Naphthyl: R 7 ist ausgevvahlt aus Wasserstoff; 
gerader oder verzweigter (C 1 -C 3 )-A!kylgruppe, ausgewahit aus Methyl, Ethyl, n-Propy! oder 1 -Methylethyl: (C 6 - 
C 10 )-Arylgruppe, ausgewahit aus Phenyi. a-Naphthyl oder ji-Naphthyl; (C 7 -C 9 )-Ara!kylgruppe, wie Benzyl, 1-Phe- 
nylethyl, 2-PhenyIethyI oder Phenylpropyl; eine Heterocyclus-Gruppe, ausgewahit aus einem 5-gIiedrigen aroma- 
tischen oder gesattigten Ring mit einem N-, O-, S- oder Se-Heteroatom, gegebenenfalis mit einem daran konden- 
sierten Benzo- oder Pyrido-Ring: 




Z = N, O, S oder Se 

wie Pyrrolyl, N-Methylindolyl, Indolyl, 2-Pyrro!idinyI, 3-Pyrrolidinyl. 2-PyrrolinyI t Tetrahydrofuranyl Furanyl Ben- 
zofuranyl, Tetrahydrothienyl, Thienyl, Benzothienyl oder Selenazolyl. oder ein 5-gliedriger aromatischer Ring mit 
zwei N-, O-, S- oder Se-Heteroatomen, gegebenenfalis mit einem daran kondensierten Benzo- oder Pyrido-Ring: 




wio Imidazoly!, Pyrazoiyl, Benzimidazolyi, Oxazolyl, Benzoxazoiyl, Indazolyl, Thiazolyl, Benzothiazoiyl, 3-AIkyI- 
3H-imidazo-[4,5-b]pyridyl oder Pyridyiimidazolyl, oder ein 5-gliedriger gesattigter Ring mit einem oder zwei N-, CX 
S- oder Se-Heteroatomen und einem benachbarten angehangten O-Heteroatom: 




A A 

(A ist ausgewahit aus Wasserstoff; geradem oder verzweigtem (C 1 -C 4 )-AIkyI; C 6 -Aryl; substituiertem C 6 -Aryl (Sub- 
stitution ausgewahit aus Halo, (C 1 -C 4 )-Alkoxy, TrihalofCVCaJ-AIky], Nitro, Amino, Cyano, (0,-C^-Alkoxycarbonyl, 
(C r C 3 )-AIky!amino cder Carboxy); (C 7 -C 9 )-Aralkylgruppe, ausgewahit aus Benzyl, 1-PhenyIethyI, 2-PhenyIethyI 
oder Phenylpropyl) 

wie y-ButyroIactam, y-Butyrolacton, Imidazolidinon odor N-Aminoimidazolidinon. odcr ein 6-glicdrigor aromatischer 
Ring mit einem bis drei N-Hetercatcmen, wie Pyridyl, Pyridazinyl, Pyrazinyl, sym-Triazinyl, asym-Triazinyl, Pyri- 
midinyl oder (C 1 -C 2 )-AIky;thiopyririaz;nyI. oder ein 6-gIiedrtger gesattigter Ring m;t einem oder zwei \- O-, S- cder 
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Se-Hetercatcmen ur*d ehem benachbarten sngehancten Q-Heteroatorr. wie 2.3-D:cxo-l-piperaziny:. 4-EthyI- 
P t 3-dioxo-1-pipera7:ryl, 4-MethyI-2,3-dicxo-l-pipern/iny:. 4-CycIopropy!-2-diaxQ-1-piperaz:nyI i 2-Dioxorrorpho:i- 
ny!. 2-Dioxothiomorphol:nyI; odor -(CH 2 ) n COCR E , worin n=Q-4 uru R e ausgewahit ist aus Wasserstoff, go rati em 
Oder verzwe;gtem (C r C 3 >Al*yi : ausgewahit aus Methyl, Ethyl. n-Prooy. ocer VMethylethyl; cder ;c 6 -C 10 )-Ary:. 
ausgewahit aus Phenyl, ct-Naphthyi Oder j5-Naphthyi; untcr tier Vo r aussctzung, daft R G und R 7 nicht bcido Was- 
serstotf se:n kennen; oder R 5 und R 7 zusammengenomrren ssnd -(CH 2 ) 2 B(CH 2 ) 2 -. worin 3 ausgewahit ist aus 
(CH 2 ) r und n-0-1 -NH, -N(C r C 3 )-AIkyI [gerade oder verzweigtl -N(C r C 4 )-Alkoxy ; Sauerstoff. Schwefel Oder 
substituierten Substanzcn gleicher Art. ausgewahit aus (L- cder D-)?rolin. Ethyl-(L- Oder D-)proI;nat. Morpholin, 
Pyrrolidin oder Piperidm: und die pharmakolcgisch annehmbaren organ ischen und anorganischen Salzu uder Mc- 
talikomplexe, unter der Voraussetzung, da3. wenn R 3 und R 4 beide Wasserstoff darstellen, W dann nicht Benzyl- 
amino. Mmidazolyl. l-Pyrroiyi, 1»(1,2,3-Tr:azciyI) oder 4-(l,2,4-TriazcIyl) ist. 

Verbindung gemaft Anspruch 1, worin R ein Halogen ist ausgewahit aus Brom. Chlor und Jod; oder R = -NR 1 R~. 
und wenn R = -NRTR 2 und R 1 = Methyl oder Ethyl, R 2 = Methyl oder Ethyl. R 3 ausgewahit ist aus Wasserstoff; R 4 
ausgewahit ist aus Wasserstoff und (C r C 2 )-Alkyl. ausgewahit aus Methyl und Ethyl; wenn R 3 nicht gleich R 4 ist, 
kann die Stereochemie des asymmetrischen Kohlenstoffs (d.h. des Kchlenstoffs, der den Substituenten W tragt) 
entweder das Razemat (DL) cder di8 einzelnen Enantiomere (L oder D) sein, W ist ausgewahit aus geraden cder 
verzweigten (C 7 -C 12 )-AIkyI-monosubstituierten Am:nogruppen wobei die Substitution aus Heptyl. Octyl, Nonyl, 
Decyl, Undecyl, Dodecyl und den Diastereomeren und Enantiomeren dieser verzweigten Alkyl-monosubstituierten 
Aminogruppe ausgewahit ist; (C 2 )-FluoralkyIaminogruppe, ausgewahit aus 2,2,2-TrifIuorethyl und 3,3,3-TrifIuor- 
propyl; [(C 4 -C 5 )-CycIoalkyl]alkyI-monosubstituierte Aminogruppe. wobei die Substitution aus (Cyclopropyl)methyl 
und (Cyclopropyl)ethyl ausgewahit ist; (C 3 -C 4 )-Alkcnyl- und Alkinyl-monosubstituiorto Aminogruppe wobei die 
Substitution aus Allyl und Propinyl ausgewahit ist; (C 2 -C 7 )-AzacycloalkyI- und substituierte (C 2 -C 7 )-AzacycloaI- 
kylgruppe, wobei die Substitution aus 4-MethyIpiperidinyl, 4-Hydroxypiperidinyl und 4-(HydroxymethyI)piperidinyl 
ausgewahit ist; substituierte 1-Azaoxacyc!oalkyIgruppo t wobei die Substitution aus 2-(C 1 -C 3 )-A!kylmorpholinyl 
ausgewahit ist; [1 ,n]-Diazacyc!oa!kyl- und substituierte [1.n]-DiazacycIoalkyIgruppe. ausgewahit aus Piperazinyl 
und 4-(C r C 3 )-AIkylpiperazinyl: 1-AzathiacycloalkyI- und substituierte 1-AzathiacycIoaIkyIgruppe, ausgewahit aus 
Thiomorpholinyl und 2-(C 1 -C 3 )-AIkyIthiomorpholinyl; (Heterocyclus-)Methylaminogruppe. ausgewahit aus 2- oder 
3-ThienyImethylamino und 2-, 3- oder 4-PyndyImethylamino; 1,1-disubstituierte Hydrazingruppe, ausgewahit aus 
1,1-Dimethylhydrazin und N-Aminopiperidinyl. [p- oder Y-fCT-C^-AcylamidoJalkylaminogruppe, wobei die Substi- 
tution aus 2-(Acetamido)ethyl ausgewahit ist; p- oder Y-fCVCgJ-AIkoxyalkylaminogruppe, wobei die Substitution 
aus 2-Methoxyethyl, 2-Ethoxyethyl, 2,2-Dtethoxyethyl. 2-Methoxypropyl und 3-Methoxy propyl ausgewahit ist; p-, 
y- oder 8-(C 2 -C4)-HydroxyaIkyIamino, ausgewahit aus 4-HydroxybutyI und 3-Hydroxypropyl; oder R 3 und W zu- 
sammengenommen sind ausgewahit aus -(CH 2 ) n (R s )N-, n = 3. und R 5 ist ausgewahit aus Wasserstoff und 
Trifluoracetyl; R 6 ist ausgewahit aus Wasserstofl; gerader oder verzweigter (C 1 -C 3 )-AIkylgruppe. ausgewahit aus 
Methyl, Ethyl, n-Propyl oder 1-McthylcthyI; R 7 ist ausgewahit aus Wasserstoff; gerader odor verzweigter (C r C 3 )- 
Alkylgruppe. ausgewahit aus Methyl, Ethyl, n-Propyl oder 1-MethyIethyl; unter der Voraussetzung, da3 R 6 und R 7 
nicht beide Wasserstoff sein konnen: oder R 6 und R 7 zusammengenommen sind -(CH 2 ) 2 B(CH 2 ) 2 -, worin B aus- 
gewahit ist aus (CH 2 ) n und n=0-1, -NH, -N(C r C 3 )-Alkyl [gerade oder verzweigt], -N(C r C 4 )-AIkoxy, Sauerstoff, 
Schwefel oder substituierten Substanzen gleicher Art, ausgewahit aus (L- oder D-)ProIin, Ethyl-(L- oder D-)prolinat, 
Morpholin, Pyrrolidin oder Piperidin; und die pharmakologisch annehmbaren organischen und anorganischen Sal- 
ze oder Metallkomplexe. 

Verbindung gemaB Anspruch 1 oder 2, worin diese Salze oder Komplexe umfassen: Hydrochlorid, Hydrobromid 
Hydrojodid, Phosphat, Nitrat, Sulfat, Acetat, Benzoat, Citrat, Cystein, Fumarat, Glycolat, Maleat, Succinat. Tartrat, 
Alkylsulfonat, Arylsulfonat, Aluminium, Calcium, Eisen, Magnesium oder Mangan. 

Verbindung gemaB Anspruch 1, 

[4S-(4aIphaJ2aaipha)]-9-[[[(Cyclopropy 

6.11,1 2a-octahydro-3, 10,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacencarboxam:d-d;hydrcchIorid, 
[4S-(4alpha,12aaIpha)]-9-[[[(2,2-Diethoxye^ 

6.11,1 2a-octahydro-3,1 0,1 2, 1 2a-tctrahydroxy-1 , 1 1 -dioxo-2-naphthaccncarboxamid-di hydrochlorid; 
[4S-(4aIpha,12aa!pha)]-4,7-Bis(dimethylam^ 

9-[[[2-(methoxyethyl)-ammo]acetyI]amino]-1 ,1 1 -dioxo-2-naphthacencarboxamid-dihydroch!ond; 
[4S-(4alpha,12aatpha)]-4,7-Bis(dimothylam^ 

1 11-dioxo-9-[[(2-propenyIam;no)acctyI]amino:-2-naphthacencarboxamid-dihydrochIorid 
[4S-(4a!pha l 12aalpha)]-4.7-Bis(d:methy[amino)-1.4.4a.5.5a.6.11.-12a-cctahydro-3.10.12 1 2a-tetrahydroxy- 
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9-^(3HTiethcxypropy!)-amno]acetylfc^ 
f7S-(7alpha t 10aalpha)]-N-[9-(Aminocr^ 
1 a 1Ca ll-tetrahycroxy-lC.12-acxo-2M-^ 

[7S-(7alpha,10aalpha)]-N-[9-(Aminc5CHrbor.yi;-4 7-a:s(c:methyIamm}-5.5a ! 6.6a7,1Q,10a.:2^ 

1 6.1Ca.11-tctrahydroxy-1C,12-d;CXo~2-rapW 

[73-(7a!pha,10aalpha)]-N-[9-(Aminocam^ 

1 0 10a 11-tetrahydroxy-10,12^;cxo-2-naphthacenylH^^ 

[4S-(4a!pha, 1 2aalpha)]-4,7- ■3is(dimcthyIamino)-9-[[(hcpty lam in o)accty,] amino]-! ,4,4a,5,5a,6, 11,1 2a-cctahy- 
d r o-3 : *! 0. 1 2 1 2a-tetra hydroxy -1 , 1 1 -dioxo-2-naphtha5Gr:carboxan":id-<ii!iydiochIorid. 
[4S-(4alpha,12aalpha)]<7-Bis(d!methy^ 

1.11 -dioxc-9-[[(und8cyiamino)acetyl]arnino]-2-naphlhacencarbaxamid-dihydrochlorid; 
[4S-(4alpha f 12aa!pha)]-4,7-Bis(dirr.ethyIamino)-1 ,4,4a,5,5a,6, 11,-1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy- 
1 11-dioxo-9-[[[(2-pyridinylmethyi)Rmino]acetyl]am^ 
[4S-(4aipha,12aalpha)]-47-Bis(dimethy^ 

9-[[[(2-hydroxyethyi)-amino]acetyi]amino]-1 , 1 1 -dioxo-2-naphthacencarboxamid-monohydrochlorid; 
[4S-(4alpha,1 2aaIpha)]-4,7-Bis(dimethyIamino)-1 ,4 t 4a,5,5a,6, 11,-1 2a-octahydro-3, 1 0, 1 2,1 2a-tetrahydroxy- 
9-[[t(2-hydroxyethyI)-methyIamino]acBtyl]amino-1,11-dioxo-2-naphthacencarboxamid; 
[4S-(4aipha,12aaIpha)]-4 I 7-Bis(dimethyIamino)-1, 4,43,5,53,6,11, -12a-octahydrD-3,10 f 12,12a-tetrahydroxy- 
9-[[[(4-(hydroxybutyI)-amino]acetyI]amino]-1 , 1 1 -dioxo-2-naphthacencarboxamid; 

[4S-(4aIpha,12aaIpha)]-4,7-Bis(dim8thyIamino)-1, 4,43,5,53,6,1 1,-1 2a-oct3hydro-3,1 0,1 2,1 23-tetrahydroxy- 
1 11-dioxo-9-[[[2,2,2-trifIuorethy0amino]acety]jam:no]-2-naphthacencarboxamid; 

[4S-(4aIpha, 1 2aaIpha)]-4,7-Bis(dimGthyIamino)-1 ,4,4a,5,5a,6, 11,-1 2a-octahydro-3, 1 0, 1 2, 1 2a-totrahydroxy- 

1.11-dioxo-9-[[[[2-(1-piperidinyI)ethyI]amino]acetyI]amino]-2-naphthacencarboxarnid; 

[4S-(4a!phaJ2aa!pha)]-4,7-Bis(dimethy!am^ 

9-[[[mcthyl-2-propinyIamino]acotyI]amino]-1,11-dioxo-2-naphthaccncarboxamid: 

[4S-(4aIpha, 1 2aalpha)]-4,7-Bis(dimethylamino)-1 ,4,4a,5,5a,6, 11,-1 2a-octahydro-3, 1 0, 1 2, 1 2a-tetrahydroxy- 
1 1 1 -dioxo-9-[[(1 -piperidinylamino)acetyl]annino]-2-naphthacencarboxamid; oder 

[4S-(4aIpha,1 2aalpha)]-4,7-Bis(dimethyiamino)-1 ,4,4a,5,5a t 6, 1 1 ,-1 2a-octahydro-3, 1 0, 1 2, 1 2a-tetrahydroxy- 
1.11 -dioxo-9-[[[(phenyImethoxy)amino]acetyl]amino]-2-naphthacencarboxamid. 

Verbindung gemaG Anspruch 1 zur Verwendung in einem Vertahren zur Vorbeugung oder Bekampfung von Bak- 
terieninfekticnen bei warmblutigen Tieren. 

Pharmazeutische Zusammensetzung von Material, die eine pharmakologisch wirksame Menge einer Verbindung 
gemaft Anspruch 1 in Kombination mit einem pharmazeutisch annehmbaren Trager umfaftt. 

Veterinare Zusammensetzung, welche eine pharmakologisch wirksame Menge einer Verbindung gemaB Anspruch 
1 und einen pharmazeutisch annehmbaren Trager umfaOt. 

Verbindung gemafl Anspruch 1 zur Verwendung in einem Vertahren zur Vorbeugung, Behandlung oder Bekamp- 
fung von Bakterieninfektionen bei warmblutigen Tieren die von Bakterien mit TetM- und TetK-resistenten Deter- 
minanten verursacht werden. 

Vertahren zur Herstellung einer Verbindung der Formel I gemaB Anspruch 1 welches umfafBt* Umsetzung eines 
korrespondierenden 9-[(Ha!oacyl)amid]-7-(substituiert)-6-demethyI-6-deoxytetracycIins oder eines organischen 
oder anorganischen Salzes oder Metallkomplexes der Formel 
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N(CHj) 2 



i OH 



OH O 



oh|] I 

OH O O 



nhch 2 n( 



R 



worn YChior. Brom, Fluor cderJod ist; mileinem Nucleophilender Formel WH. worinWwie in Anspruch 1 definiert 
ist, in emem polar-aprotischen Losungsmittel und in einer inerten Atmosphare. 



Revendications 

1. Compose de formule : 



N(CH 3 > 2 




OH 0 





T BhTT 




0 


OH 0 


0 




NHCH t H< R7 



dans lequel : 

R est un atoms d'halogene selectionne parmi le brome, le chlore, lefluor et I'iode: ou bien R est un groupe -NR^ 2 
et, lorsque R est un groupe -NR*R 2 et que R 1 est de I'hydrogene, 

R 2 est I'un des groupes methyle, ethyle, n-propyle, 1 -methylethyle, n-butyle, 1-methyIpropyIe ou 1,1-dimethyle- 
thyie; 

et (orsque R 1 est un groupe methyle ou ethyle, 

R 2 est i'un des groupes methyle, ethyle, n-propyle, 1 -methylethyle, n-butyle, 1-methylpropyIe ou 2-methyIpropy!e; 
et lorsque R' est un groupe n-propyle, 

R 2 est I'un des groupes n-propyle, 1 -methylethyle, n-butyle, 1 -methylpropyle ou 2-methyIprcpyle; 
et lorsque R 1 est un groupe 1 -methylethyle, 

R 2 est i'un des groupes n-butylo, 1-m6thyipropylo ou 2-mcthy[propyIo; 
et, lorsque R 1 est un groupe n-butyle, 

R 2 est i'un des groupes n-butyle, 1 -methylpropyle ou 2-methy[propyle 
et lorsquo R 1 est un groupo l-m6thy!propy!o, 
R 2 est un groupe 2-methyipropyIe; 

R 3 est selectionne parmi I'hydrogcno un groupe alkyie en C 4 -C 0 lineaire ou rami'.e selec!:cnne parrr.i !es groupes 
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butyie, isobutyle, pentyle, hexyle. heptyle et cctyle: 

un groupe a-mercaptcalkyl en C r C 4 selectionne parmi Ies groupes mercaptom£thyie, ci-rnercapto6thyIe. a-mer- 
capto-*! -methylethyle et u-marcaptopropyle; un groupe u-hydroxy alkyie en C r C 4 selectionne parmi ies groupas 
hydroxy methyle, a.-hydroxyethyle a-hydroxy-1 MTiethylethyle et a-hydroxyprcpyle; 
s un groupo carboxyalkyic cn C r C 6 : un groupe aryio cn C 6 -C 10 sc!cctionn6 parmi :es groupes ph6nyle, a-naphtylc 

et (i-naphtyle; un groupe aryle substitue en C 6 -C 10 (Ie substituant etant selectionne parmi Ies groupes hydroxy, 
un atome d'halogene, les groupes alcoxy en C 1 -C 4l trihaloalkyle en 0,-03, nitro, amino, cyano, alcoxy (0,-C 4 ) 
carbonylo. alkyi (C r C 3 amino et carboxy); un groupo aralkyio en C 7 -C 9 s6!ectionn6 parmi Ies groupes benzyio, 

1- phenyiethyie, 2-ph§nyiethyie et phenyipropyie; un groupe araikyie en C 7 -C g substitue (ie substituant etant se- 
10 lectienne parmi Ies groupes ha!o. alkyie en Cj-C 4 , nitro, hydroxy, amino, alkyi (0,-C 4 ) amino mono- ou disubstrtue\ 

alcoxy en C r C 4 , alkyi (C^-C^) sulfonyle. cyano et carboxy); 

R 4 est selectionne parmi un atome dhydrogene et un groupe alkyie en C r C 6 selectionne parmi Ies groupes me- 
thyle, ethyle, propyle, isopropyle, butyle, isobutyle, pentyle et hexyle; 

lorsque R 3 n'est pas egal a R 4 , la stereochimie du carbone asymetrique (e'est-a-dire Ie carbone portant Ie subs- 
is tituant W) peut etre Ie melange racemique (DL) ou Ies enantiomeres individuels (L ou D); 

W est selectionne" parmi un groupe hydroxylamino; un groupe amino monosubstitue" par un groupe alkyie Jin6aire 
ou ramifie en C 7 -C 12 (Ie substituant etant selectionne parmi les groupes heptyle, octyle, nonyle, decyle, undecyle, 
dodecyle) et les diastereomeres et Ies enantiomeres dudit groupe amino monosubstitue par un groupe alkyie 
ramified un groupe fluoroalkylamino Iin6aire ou ramifie~ en C r C 4 selectionne parmi les groupes trifluoromethyle, 
20 2,2,2-trifluorethyle. 3,3,3-trifluoropropyIe, 3,3,3,2,2-pentafluoropropyie, 2.2-difluoropropyle, 4,4,4-trifiuorobutyle et 

3,3-difluorobutyle; un groupe amino monosubstitue par un groupe cycloalkyl (C 4 -C 10 ) alkyie (le substituant etant 
s6lectionne parmi les groupes (cyclopropyl)methyle, (cyclopropyl) dthyle, (cyclobutyl)methyle, (trans-2-m6thy!cy- 
clopropyljmethyle et (cis-2-methylcyclobutyl) methyle; un groupe amino monosubstitue par des groupes alcenyle 
et alcynyle en C 3 -C 10 (Ie substituant etant selectionne parmi les groupes aliyle, 3-butenyle, 2-butenyle (cis ou 
25 trans) , 2-pentcnyle, propynyle, 4-octenyle, 2,3-dim6thyl-2-butenyle, 3-m6thyl-2-but6nyle, 2-cyclopent6nylo et 

2- cyclohexenyle); un groupe aralkyl (Cy-C^) amino (le substituant etant selectionne parmi les groupes benzyle, 
2-phenylethyle, 1-phenyIethyle, 2-(naphtyl)methyle, 1-(naphtyl)methyle et phenylpropyle); 

un groupe amino monosubstitue par un groupe aryle en C 6 -C 10 substitue (le substituant etant selectionne parmi 
les groupes acyle en C^-Cg, acyl (C^-C^) amino, alkyie en C,-C A , alkyi (C^ -C 8 ) amino mono- ou disubstitue, alcoxy 

30 en C r C 4 , alcoxy (C|-C 4 ) carbonyle, alkyi (0,-C 4 ) sulfonyle, amino, carboxy, cyano, un atome d'halogene, les 

groupes hydroxy, nitro et trihaloalkyle en (C,-C 3 ); un groupe alkylamino disubstitue symetrique lineaire ou ramifie 
(le substituant etant selectionne parmi Ies groupes dibutyle, ditsobutyle, di-sec-butyle, dipentyle, diisopentyle, di- 
sec-pentyle, dihexyle, diisohexyle et di-sec-hexyle); un groupe cycloalkyl (C 6 -C 14 ) amino disubstitue" sym6trique 
(le substituant etant selectionne parmi les groupes dicyclopropyle, dicyclobutyle, dicyclopentyle, di(dicyclopropyl) 

35 methyle, dicyclohexyle et dicycloheptyle): 

un groupe alkyi (C 3 -C 14 ) amino disubstitue" dissym6trique lineaire ou ramifi6, dans lequcl le nombre total d'atomes 
de carbone dans la substitution est superieur a 1 4; un groupe cycloalkyl (C 4 -C 14 ) amino disubstitue dissymetrique 
dans lequel le nombre total d'atomes de carbone dans la substitution n'est pas superieur a 14; un groupe azacy- 
cloalkyle en C 2 -C 8 et un groupe azacycloalkyle en C 2 -C 8 substitue (le substituant etant s6lectionn6 parmi les 

40 groupes 4-methylpiperidinyle, 4-hydroxypiperidinyle, 4-(hydroxymethyl)piperidinyle, 4-(aminomethyl)piperidinyle, 

cis-3,4-dimethylpyrrolidinyle, trans-3,4-dimethylpyrrolidinyle, 2-azabicyclo [2.1.1]hex-2-yle, 5-azabicycio[2.1 .1] 
hex-5-yle, 2-azabicyclo[2.2.1]hept-2-yle, 7-azabicyclo[2.2.1]-hept-7-yle, 2-azabicyclo[2.2.2]oct-2-yle et les diaste- 
reomeres et les enantiomeres dudit groupe azacycloalkyle en C 2 -C B et du groupe azacycloalkyle en C 2 -C 8 subs- 
titue); un groupe 1 -azaoxacycloalkyle substitue (le substituant etant selectionne parmi les groupes 2-a!kyl (C1-C3) 

45 morpholinyle, 3-alkyI (C,-C 3 ) isoxazolidinyle. tetrahydrooxazinyle et 34-dihydrooxazinyle; un groupe [1.n]-diaza- 

cycloalkyle et un groupe [1,nj-diazacyc!oaIkyle substitue selectionnes parmi les groupes piperazinyle, 2-alkyl (C r 
C 3 ) piperazinyle, 4-alkyl (C r C 3 ) piperazinyle, 2,4-dimethylpipera?inyle, 4-a!coxy {C V C 3 ) piperazinyle, 4-aryloxy 
(C 6 -C 10 ) piperazinyle, 4-hydroxypiperazinyle, 2,5-diazabicyclo[2,2.1]hept-2-yle. 2.5-diaza-5-methy!bicyclo-[2.2.1] 
hept-2-yle, 2,3-diaza-3-methyIbicyclo[2.2.2]oct-2-yIe, 2,5-diaza-5,7-dimethyl-bicycIo[2.2.2]oct-2-yle, et les diaste- 

50 reomeres ou les enantiomeres desdits groupes [1 ,n]-diazacycloalkyle et [1 ,n]-diazacycIoalkyle substitue; un grou- 

pe 1-azathia-cycloalkyle et un groupe 1-azathiacycIoalkyle substitue selectionne parmi les groupes thiomorpholi- 
nyle, 2 -alky! (C r C 3 ) thiomorpholinyle et 3-cycloalkyl (C 3 -C 6 ) thiomorpholinyle; un groupe N-azoIyle et un groupe 
N-azolylo substitue s6Iectionnes parmi les groupes 1-imidazoIyle, 2-alkyl (C r C 5 )-1-imidazoIyIo, 3-alkyI (0,-C 3 )- 

1- imidazoIyle, 1-pyrroIyle, 2-alkyl (C-,-C 3 )-1-pyrroIyle, 3-alkyl (0,-C 3 )-1-pyrrolyle, 1 -pyrazoiyle, 3-aikyI (C r C 3 )- 
55 1-pyrazolyle, indolyle, 1-(1 2 3-triazoIyle), 4-alkyl (0,-C 3 )-1-{1 ,2,3-triazoIyle), 5-aIkyl (0,-C3)-1-(1,2,3-triazoIyIe 4- 

(1,2,4-triazoIyle), 1-t6trazoIyle, 2-t6trazolyle et benzimidazolylo; un groupo amino a h6terocyclo. lodit h6t6rocyclo 
etant selectionne parmi les groupes 2- ou 3-furanyIe, 2- ou 3-thienyle. 2-, 3- ou 4-pyridyIe, 2- ou 5-pyr;dazinyIe. 

2- pyrazinyIe, 2-(imidazoIyle), (benzimidazolyle) et (benzothiazolyie); un groupe amino a heterocycle substitue (le 
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substituant etant select;cnr.e parm: Ies grcupes alkyle en C 1 -C 6 !in6aires ou ramifies): un groupe methylam:nc a 
hsterocycle seiesticnne parm; les grcupes 2- cu 3-?ury:m6thyiarriiro. 2- ou 3-thieny:r.61hylamino, 2-, 3- ou 4-py- 
ridyimethylamino, 2- ou S-pyririazinylmathyiamins, 2-pyrriz:r.yImt3thylamro. 2-(:midazoiy: v r:bthyIamino, Jbonzlrri- 
dazo!yi)methyIam:no et (benzothiazo!yl)methylam:r.o et Iedit groupe methylamrc a heterocycle sabst.tue (Ie sufcs- 
tituant Giant s6Icctionn6 parmi Ics groupcs alkylc cn C,-C 6 lincaircs ou ramifi6s); un groupc carboxyalkyl (C 2 -C 4 ) 
amino selectionne parmi Pacide amincacetique, l'acide a-arnincpropionique, i'acide |3-am;ncprop:cnique T I'acide 
c.-arrinobutyrique, I'acide p-aminobutynque et les enantiomeres dudit groupe carboxyalkyle (C 2 -C 4 ) aminocar- 
boxy; un groupo hydrazmo 1,1-disubstituo scicctionnc parmi !cs groupcs 1,1 -dim 6thy! hydrazine, N-aminopipcri- 
dinyie, 1,1-diethyihydrazlro et N-aminopyrroIidinyle; un groupe aicoxy ;C r C 4 ) amino (ie substituant etant seiec- 
tionne parmi les groupes methoxy, ethoxy, n-propoxy T 1 -methyl ethoxy, n-butoxy, 2-methyIpropoxy et 1,1-dimethy- 
lethoxy, un groupe cycioalcoxy (C 3 -C 6 ) amino selectionne parmi les groupes cyclopropoxy, trans-*! ,2-dimethy!cy- 
clopropoxy, cis-1 2-dimethyicycIoprcpoxy. 

cyclobutoxy, cyclopentoxy, cyclohexoxy cycioheptoxy, cyclooctoxy, bicycIo[2.2.1]hept-2-yIoxy, bicyclc[2.2 2]oct- 
2-yioxy et ies diastereomeres et les enantiomeres dudit groupe cycioalcoxy (C 3 -C 8 ) amino; un groupe aryloxy (C 6 ~ 
C 10 ) amino selectionne parmi les groupes phenoxyammo, 1-naphtyloxyamino et 2-naphtyIoxyamino; un groupe 
arylacoxy (Cy-C^) amino (Ie substituant 6tant selectionne parmi les groupes benzyloxy, 2-phenyI6thoxy, l-ph6- 
nylethoxy, 2-(naphtyl)methoxy, 1-(naphtyl)methoxy et phenylpropoxy; un groupe [P ou y-acyl (C,-C 3 ) amidojalky- 
lamino (Ie substituant etant selectionne parmi les groupes 2-(formamido)ethyle, 2-(acetamido)ethyIe. 2-(propio- 
nyiamido)6thyIe, 2-(ac§tamido-)propyIe, 2-(formamido)propyIe, et ies enantiomeres dudit groupe [p ou y-acyl (C r 
C 3 ) amidojalkylamino); un groupe p ou y-alcoxyalkyl (C r C 3 ) amino (Ie substituant etant selectionne parmi Ies 
groupes 2-m6thoxyethyle, 2-ethoxyethyIe, 2,2-diethoxyethyIe 2-methoxypropyIe. 3-methoxypropyIe, 3-ethoxyprc- 
pylo, 3,3-diethoxypropyio, et Ics enantiomeres dudit groupo p ou y-alkoxyalkyl (C r C 3 ) amino; un groupo p, you 
5-hydroxyalkyI (C 2 -C 4 ) amino (Ie substituant etant selectionne parmi Ies groupes 2-hydroxyethyie, 2-hydroxypro- 
pyle, 3-hydroxypropyle et 4-hydroxybutyIe); 

ou bicn R 3 et W, pris conjointomont, sont sclcctionnbs parmi -(CH 2 ) n (R 5 )N- (n = 3 - 4), ct -CH 2 CH(OH)CH 2 (R 5 ) 
N- formules dans lesquelles R 5 est selectionne parmi un atome d'hydrogene et un groupe acyle en C r C 3 , le 
groupe acyle etant selectionne parmi Ies groupes formyle, acetyle, propionyle et haloacyle en C 2 -C 3 selectionne 
parmi les groupes chloracetyle. bromacetyle, trifluoracetyle, 3,3,3-trifIuoropropionyle et 2,3,3-trifluoropropionyle, 
R 6 est selectionne parmi un atome d'hydrogene; un groupe alkyle en C^C 3 lineaire ou ramitie selectionne parmi 
les groupes methyle, ethyle. n-propyie ou 1 -methylethyle; un groupe aryle en C 6 -C 10 selectionne parmi les groupes 
phenyls, a-naphtyle ou p-naphty!e; un groupe aralkyle en C 7 -C 9 tel que Ies groupes benzyle, t-phenylethyle, 
2-phenyIethyle ou phenylpropyle; un groupe heterocyclique selectionne parmi un noyau aromatique ou sature a 
5 atomes avec un h6t6roatome N, O, S ou Se ayant tacultativemenl un noyau benzo ou pyrido qui est fusionne" 
avec lui : 



notamment les groupes pyrrolyle, N-methylindolyle, indolyle, 2-pyrroIidmyle, 3-pyrroIidmyle, 2-pyrroIinyle. tetrahy- 
drofuranyle, furanyle, benzofuranyle, tetrahydrothienyle, thienyle, benzothienyle ou selenazolyle, ou un noyau 
aromatique a 5 atomes avec deux heteroatomes N, O S ou Se qui ont facultativement un noyau benzo ou pyrido 
qui est fusionne avec eux : 




2 = 



N, O, 



S ou Se 
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5 




Z ou Z 1 « N, O r S ou Se 

10 

notamment lesgroupes :m:dazoiy!e, pyrazolyle, benzimidazolyle, oxazolyle. benzoxazolyle, ir.dazolyle. thiazolyie 
benzothiazolyle. 3-aIkyI-3H-imidazQ[4,5-b] pyndyle ou pyndylimidazolyle, ou un noyau sature a 5 atomes ayant 
un ou deux heteroatomes N, O, S ou Se et un heteroatome O adjacent attache 

is 



20 




(A est selectionne parmi un atome d'hydrogene; un groupe alkyle en C r C 4 lineaire ou ramifie; un groupe aryle en 
C 6 ; un groupe aryle en C 6 substitue (!e substituant etant selectionne parmi les groupes halo, alcoxy en C r C 4 , 

25 trihaloalkylo on CyC 3 , nitro, amino, cyano, aicoxy (C r C 4 ) carbonylo, aikyl (C r C 3 ) amino ou carboxy) ; un groupe 

aralkyle en C 7 -C 9 selectionne parmi les groupes benzyle, 1-phenylethyle, 2-phenyIethyIe ou phenylpropyle) 
tels que le y-butyrolactame, la y-buty ro lactone, Timidazolidinone ou la N-aminoimidazoIidinone, ou un noyau aro- 
matique a six atomes avec un a trois heteroatomes N, notamment les groupes pyridyle, pyridazinyle, pyrazinyle. 
triazinyle symetnque, triazinyle asymetnque, pyrimidinyle ou alky! (C r C 3 ) thiopyridazinyle, ou un noyau sature a 

30 six atomes avec un ou deux heteroatomes N, O, S ou Se et un heteroatome O adjacent attache, notamment les 

groupes 2,3-dioxo-1-piperazinyIe, 4-ethyl-2,3-dioxo-piperazinyIe, 4-methyl-2,3-dioxo-1-piperazinyle, 4-cyciopro- 
pyl-2-dioxo-1-piperazmyIe, 2-dioxomorpho!myIe, 2-dioxo-thiomorphoIinyIe; ou -(CH 2 ) n COOR 8 . ou n est egai a 0-4 
et R 8 est selectionne parmi un atome d'hydrogene; un groupe alkyle en C r C 3 lineaire ou ramifie s6Iectionn6 parmi 
les groupes methyle. ethyle, n-propyle ou 1-methylethyle; ou un groupe aryle en C 6 -C 10 selectionne parmi les 

3S groupes phenyle, a-naphtyle ou p-naphtyle; 

R 7 est selcctionn6 parmi un atome d'hydrogene, un groupe alkyle en C-,-C 3 lineaire ou ramifie se!ectionn6 parmi 
les groupes methyle, ethyle. n-propyle ou 1 -methylethyle; un groupe aryle en C 6 -C 10 selectionne parmi les groupes 
phenyle, a-naphtyle ou p-naphtyle; un groupe aralkyle en C 7 -C 9 tel que Tun des groupes benzyie, 1 -phenylethyle, 
2-ph6nyl6thyle ou phenylpropyle; un groupe h6t6rocycliquo selectionne parmi un noyau aromatique ou sature a 

40 5 atomes avec un heteroatome N, O, S ou Se ayant facultativement un noyau benzo ou pyrido qui est fusionne 

avec lui ; 




notamment les groupes pyrrolyle, N -methyl indolyle, indolyle, 2-pyrrohdinyle, 3-pyrroIidinyle, 2-pyrrolinyie tetrahy- 
drofuranylc, furanylo, benzofuranyle, tdtrahydrothicnylo, thicnylo, bcnzothi6nylo ou s6!cnazolylo: ou un noyau 
aromatique a 5 atomes avec deux heteroatomes N O, S ou Se ayant facultativement un noyau benzo ou pyrido 
5S qui est fusionne avec eux : 
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Z ou Z 1 = N, O, S ou So 

notamment lesgroupes imidazole, pyrazolyle, benzimidazolyle, oxazolyie benzoxazoiyle, indazolyle. thiazclyle. 
benzothiazolyle, 3-a!kyI-3H-im:dazc[4,5-b] pyridyle ou pyndylimidazolyle. ou un noyau sature a 5 atcmes avec un 
ou deux heteroatomes N, O, S ou Se et un heteroatome adjacent attache : 




(A est selectionne parmi un atome d'hydrogene; un groupe alkyle en C,-C 4 lineaire ou ramifie; un groupe aryle en 
C 6 ; un groupe anyle en C 6 substitue (!e substituant etant selectionne parmi les groupes halo, alcoxy en Cj-C 4 , 
trihaloa!ky!o on C r C 3 , nitro, amino, cyano, alcoxy (C r C 4 ) carbonylo, alky I (C r C 3 ) amino ou carboxy) ; un groupe 
aralkyle en C 7 -C 9 selectionne par les groupes benzyle. t-phenylethyle, 2-phenylethyle ou phenyl p ropy le, notam- 
ment le y-butyro lactam e, la y-butyro! acton e, i'imidazolidinone ou la N-aminoimidazoIidinone. ou un noyau aroma- 
tique a six atomes avec un a trois heteroatomes N, tels que les groupes pyridyle, pyridazinyle, pyrazinyle, triazinyle 
symetrique, triazinyle asymetrique, pyrimidinyle, ou un groupe alkyl (C 1 -C 3 ) thiopyridazinyle, ou encore un noyau 
sature a six atomes ayant un ou deux heteroatomes N, O, S ou Se et un heteroatome O voisin attache, notamment 
les groupes 2,3-dioxo-1-piperazinidyle, 4-ethyl-2,3-dioxo-1-piperazinyle, 4-methyl-2,3-dioxo-l-piperaziny!e,4-cy- 
cIopropyl-2-dioxo-1-piperazinyIe, 2-dioxomorpholinyIe, 2-dioxothiomorphoIinyle; ou -(CH 2 ) n COOR 8 , ou n est egal 
a 0-4 et R 8 est selectionne parmi un atome d'hydrogene; un groupe alkyle en C r C 3 lineaire ou ramifie selectionne 
parmi les groupes methyle, ethyle, n-propyle ou 1-methylethyle: ou un groupe aryle en C 6 -C 10 selectionne parmi 
les groupes phenyl. <x-naphtyle ou [5-naphtyIe; a condition que R 6 et R 7 ne puissent etre tous deux de I'hydrogene; 
ou bien R 6 et R 7 , pris conjointcmcnt, sont un groupo -(CH 2 ) 2 B(CH 2 ) 2 - dans lequcl B est selectionne parmi (CH 2 ) n 
et n est egal a 0-1, -NH, -N alkyle en C r C 3 [lineaire ou ramifie]. -N alcoxy en C r C 4 , de I'oxygene, du soufre ou 
des analogues substitues selectionnes parmi la (L ou D) proline, I'ethyl (L ou D) prolinate, la morpholme, la pyr- 
rolidine ou la piperidino, et les sols organiqucs et mineraux ou des complexes metalliques acceptables au plan 
pharmacologique, a condition que, lorsque R 3 et R 4 represented tous deux un atome d'hydrogene, W soit autre 
que Tun des groupes benzylamino, 1-imidazolyle, 1 -pyrrolyle, 1-(1,2,3-triazoIyle) ou 4(1,2,4-triazoIyIe). 

Compose selon la revendication 1, dans lequel : 

R est un atome d'halogene choisi parmi le brome, le chlore et Tiode: ou R est un groupe -NR 1 R 2 
et, lorsque R est un groupe NR^ 2 et que R 1 est un groupe methyle ou ethyle, 
R 2 est un groupe methyle ou ethyle, 
R 3 est un atome d'hydrogene, 

R 4 est selectionne parmi un atome d'hydrogene et un groupe alkyle en CyC 2 selectionne parmi les groupes me- 
thyle et ethyle; 

lorsque R 3 n'est pas egal a R 4 , la stereochimie du carbone asymetrique (e'est-a-dire du carbone portant le subs- 
tituant W) peut etre le melange racemique (DL) ou Tun des enantiomeres individuals (L ou D); 
W est selectionne parmi un groupe amino monosubstitue par un groupe alkyle lineaire ou ramifie en Cy-C^ (le 
substituant etant selectionne parmi les groupes heptyle, octyle, nonylo, decylo, undbcyle, dodbcyle, ct les diaste- 
reomeres et les enantiomeres dudit groupe amino monosubstitue par un groupe alkyle ramifie; un groupe fluo- 
roalkylamino en C 2 selectionne parmi les groupes 2 2,2-tnfluorethyle et 3,3.3-trifiuoropropyIe; 
un groupe amino monosubstitue par un groupo [cycloalkyl (C 4 -C 5 )j (lo substituant ctant sclccticnn6 parmi les 
groupes (cycloprcpyl)methyle et (cyclcprcpyl)ethyle); un groupe amino monosubstitue par des groupes alcenyle 
eta'cinyle cn C 3 -C 4 (le substituant etant selectionne parmi les groupes allyie et propynyle) un groupe azacycloaik- 
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y!e en C2-C7 at un croups azacycloaikyte on C 2 -C 7 substitue sclcct:cnne parrr.i Ics grouses 4-methy:piperidiny:e ( 
4-hydroxyp:per:riinyIo et 4-(hydroxymethyI}pip£ridiny:e un groupe Va7aoxacyIoalky!e s-bslitufi [la subst.tuar.t 
etant selectionne parmi !es grcupes 2-alky! (CVC 3 ) morphclinyie) un groupe [1 rf-diazacyccalkyke et un grcupe 
[1 ,n]-diazacycIoaIkyIe substitue selectionne" parm: Ies groupes piperazinyle et 4-alky! ;C^-C 3 ) piperazinyle; 
un grcupe 1-azathiacycIoaIkyic ot un groupc 1-azathiacyclcalky!e substitu6 sclccticrr.c parm: ics groupes th:o- 
morpholinyle et 2-aIkyI ((VC3) thiomorpholiny!e; un groupe me^Jiylamino a heterocycle selectionne parmi Ies grou- 
pes 2- ou 3-thieny!methyIamino et 2- 3- ou 4-pyndyimethyIamino; un groupe hydrazine 1 ,1-disubstitue selectionne 
parmi ics groupes 1 ,1-d;rr.cthylhydraz;no ct N-am.'no-pipcridinylc; un grcupe [|* ou v~acy!amido (C r C s )] alkylamino 
(le substituant etant selectionne parm: le groupe 2-(acetamidc)ethyIe); un groupe [i ou y-alcoxyalkyl ((VC3) amr.c 
(le substituant etant selectionne parmi Ies groupes 2-methoxyethyIe, 2-ethoxyethyIe 2,2-diethoxyethyIe, 2-me- 
thoxypropyie et 3-methoxypropy!e), un groupe % you 5-hydroxyaIky! (C 2 -C 4 ) amino selectionne parmi Ies groupes 
4-hydroxybutyIe et 3-hydroxyprcpyie; ou R 3 et W, pris conjomtement, sent selectonnes parmi -(CH 2 ) n (R 5 )N-, ou 
n est egai a 3 et R 5 est selectionne parmi un atome d'hydrogene et un groupe trifluonacetyle; 
R 6 est selectionne parmi un atome d'hydrogene; un groupe alkyle en C r C 3 Iineaire ou ramifie selectionne parmi 
les groupes methyle, ethyle. n-propyle ou 1 -methylethyle; 

R 7 est selectionne parmi un atome d'hydrogene; un groupe alkyle en C r C 3 Iineaire ou ramifie" selectionne parmi 
les groupes methyle, ethyle, n-propyle ou 1 -methylethyle, a condition que R 6 et R 7 ne puissent etre tous deux de 
i'hydrcgene; 

ou R 6 et R 7 , pris conjointement, sont -(CH 2 ) 2 B(CH 2 )2- dans lequel B est selectionne parmi (CH 2 ) n , ou n est 6gal 
a 0-1, -NH, -N-alkyle en C r C 3 [droit ou ramifie], -N-alcoxy en C r C 4 , un atome d'oxygene, un atome de soufre ou 
des analogues substitues selectionnes parmi la (L ou D) proline, V ethyl (L ou D) prolinate, !a morpholme, la 
pyrrolidine ou la pip6ridino; ot les sols organiqucs ot mincraux ou les complexes mbtalliqucs acccptablcs au plan 
pharmacologique. 

Compose solon la revendication 1 ou 2, dans lequel lesdits sols ou complexes comprennent Pacide chlorhydriquo, 
Facide bromhydrique, I'acide iodhydrique, i'acide phosphorique, I'acide nitrique, les sulfates, les acetates, les ben- 
zoates, les citrates, la cysteine, les fumarates. les glycolates, les maleates, les succinates, les tartrates, les alk- 
ylsulfonates, les arylsulfonates. I'aluminium, le calcium, le fer, le magnesium ou le manganese. 

Compose selon la revendication 1 , 

dichlorhydrate de [4S-(4alpha,12aalpha)]-9-[[(cycIopropylmethyl)amino]acetyl]amino]-4,7-bis(dimethylami- 
no)-1 ,4,4a,5,5a,6, 11,1 2a-octahydro-3, 1 0, 1 2,1 2a-t6trahydroxy-1 ,11 -dioxo-2-naphtacenecarboxamide; 
dichlorhydrate de [4S-(4alpha, 12aalpha])-9-[[[(2.2-diethoxyethyl)amino]acetyl]amino]-4,7-bis(dimethylami- 
no)-1 ,4,4a,5,5A,6,11 ,12a-octahydro-3, 10,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphtacenecarboxamide; 
dichlorhydrate do [4S-(4alpha, 1 2aaIpha)]-4,7-bis(dimethy lamino)- 1 ,4.4a. 5,5a,6, 11,1 2a-octahydro-3, 10,12, 
1 2a-tetrahydroxy-9-[[[2-(methoxyethyl)amino]acetyI]amino]-1 , 1 1 ,-dioxo-2-naphtacenecarboxamide; 
dichlorhydrate de [4S-(4a!pha,l2aaIpha)]-4,7-bis(dimethy!amino)-1 .4 4a 5,5a,6 11 ,12a-octahydro-3,10,12, 
12a-t6trahydroxy-1,11-dioxo-9-[[(2-prop6nylamino)ac6tyl]amino]-2-naphtac6necarboxamide; 
dichlorhydrate de [4S-(4alpha,12aaIpha)]-4,7-bis(dimethylamino)-1 .4,43,5,58,6,11 ,12a-octahydro-3,10,12, 
1 2a-tetrahydroxy-9-[[[(3-methoxypropyl)amino]acetyl]amino-1 , 1 1 -dioxo-2-naphtacenecarboxanrtide; 
dichlorhydrate de [7S-(7a!pha, 1 0aalpha)]-N-[9-(amino- carbonyI)-4,7-bis(dimethylamino)-5,5a,6,6a,7, 1 0, 1 0a, 
1 2-octahydro-1 ,8, 1 0a, 1 1 ,-tetrahydroxy-t 0 , 1 2-dioxo-2-naphtacenyI]-4-thiomorpholineacetam:de; 
dichlorhydrate de [7S-(7alpha, 1 0aaIpha)]-N-[9-(aminocarbonyl)-4,7-bis(dimethylamino)-5,5a ) 6,6a,7, 1 0, 1 0a, 
1 2-octahydro-1 .8, 1 0a, 1 1 -tetrahydroxy-1 0. 1 2-dioxo-2-naphtacenyl]-4-methyl-t -piperidineacetarnide; 
dichlorhydrate de7[7S-(7atpha,10aalpha)]-N-[9-(aminocarbonyl)-4,7-bis(dimethylamino)-5,5a,6,6a,7, 10,10a, 
12-octahydro-1 ,8, 10a, 11 -tetrahydroxy-1 0,12-dioxo-2-naphtacenyI]-4-methyl-1-pipera7ineacetamide; 
dichlorhydrate de [4S-(4aIpha. 1 2aalpha)]-4.7-bis(dimethyIamino)-9-[[(heptyIamino)acBtyI]amino]-1 ,4, 4a, 5, 
5a. 6.11,1 2a-octahydro-3, 10,12,1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphtacenecarboxam:de; 
dichlorhydrate de [4S-(4aIpha,12aaIpha)]-4,7,-bis(dimethyiamino)-1 ,4.4a 5.5a.6.11,12a-cctahydro-3,10 f 12, 
1 2a-tetrahydroxy-1 , 1 1 -dioxo-9-[[(undecyIamino)acetyi]amino]-2-naphtacenecarboxamide; 
dichlorhydrate de [4S-(4a!pha,12aaIpha)]-4 1 7-bis(dimethy!amino)-1 .4 4a 5.5a.6 11 ,12a-octahydro-3,10,12, 
12a-t6trahydroxy-1.11-dioxo-9-[[[(2-pyridinyIm6^ 

monochlorhydrate de ^S^alpha.^aalphalHJ^bisfdimethylaminoJ-l^^a.S.Sa 6 11,12a-octahydro-3,10, 
1 2 1 2a-tetrahydroxy-9-[[r(2-hydroxyethyI-)amino]acetyl]amino]-1 , 1 1 -dioxo-2-naphtacenecarboxamide; 
[4S-(4aIpha,12aaIpha)]-4,7-bis(dim6thyIam!no)-1,4, 4a,5.5a,6. 11, 12a-octahydro-3 10.12 12a-t6trahydroxy-9- 
[[[(2-hydroxyethyI)methyIaminolacetyI]amino]-1 , 1 1 -dioxc-2-naphtacenecarboxamide; 

[45-(4a!pha,12aaIpha)]-4,7-b:s(dimethylam:no)-1,4 4a 5 5a.6,11,12a-cctahydro-3.10 ; 12 1?a-tetrahydroxy- 
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9-;^(4-(hydroxyethy:)rnfi!hy^ 

[4S-{4aIpha,12aalpha)]-4,7-b:s(dimethyI,-j!r::rc;-1 ,4.4a.5, 5s ( 6.11 f 12a-cctahydra-3 f 10 t 12 t 12a-t6trahydroxy- 
9-[[[(4-(hydroxybuty!)am:r.o;acutyllaminu]-1 , 11 -d:oxc-2-naplitacenecarbcxamido; 

4S-(4alpha ! 12aaIpha)]-4,7-bis(dimdthyIarr;nc)-1 4 4a 5 ba.6^^2a^c^hydrc>'QA0^2A2B<iXTa:r.y6Taix^'' 
1-11-dioxo-9-[[[2.2.2-(trifluor6thyI)a™^ 

[4S-(4aIpha,l2aalpha)]-4 t 7-bis(dimethyIamino)-1,4,4a.5, 5a,6, 11,1 2a-cctahydro-3,l 0,1 2,1 2a«tetrahydroxy- 
1 1 1 -riioxo-9-[[f[2-(1 -pipcndiny l)ethy l]amino]acetyi]-arr ino]-2-raph!acdnecarboxamido; 
[4S-(4alpha,12aalpha)]-4,7-b;s(aimcthyla:r l no;-l ,4,4a 5 5a,6, 11.1 2a-cctahydro-3,l 0,1 2,1 2a-t6trahydroxy- 
9-[[[methy;-2-propyny!amino]acetyi]amin^^ 

[4S-(4alpha.12aaIpha)]-4,7-b;s(dimethyIam:no)-1,4 4a5 5a, 6. 11 , 1 2a-cctahydro- 3,10 ,12,1 2a-let ra hydroxy - 
1.11 -dioxo-9-[[(t -piperidiny Iamino)ac8tyi]amino]-2-naphtac8necarboxamidB, ou 

[4S-(4aIpha,12aa!pha)]-4,7-b;s(dim8thyiam:no)-1,4,4a,5 1 5a,6, 11,1 2a-cctahydro-3,l 0,1 2,1 2a-tetrahydroxy- 
1 1 1 -dioxo-9-[[(1 -pheny!melhoxy)amino]acBtyI]amino]-2-naphtacenecarboxamide 

Compose selon la revendication 1 destine a etre utilise dans un precede pour !a prevention ou le ccntrdie defec- 
tions bacteriennes che7 des animaux a sang chaud. 

Composition phanmaceutique de matiere comprenant une quantite efficace au plan pharmacologique d'un com- 
pose selon la revendication 1 en association avec un vehicule acceptable au plan pharmaceutique. 

Composition veterinaire qui comprend une quantite efficace au plan pharmacologique d'un compose selcn la re- 
vendication 1 ctd'un vehicule acceptable au plan pharmaceutique. 

Compose selon la revendication 1 destine a etre utilise dans un procede pour la prevention, le traitement ou le 
contrdlo d'infections bacteriennes chez des animaux a sang chaud, dues a des bactorics ayant les determinants 
de resistance TetM et TetK. 

Procede de production d'un compose" de formule I selon la revendication 1, qui comprend I'etape de mise en 
reaction d'une 9-[(haloacyl)amido]-7-(substitue)-6-demethyl-6-desoxytetracycline ou d'un sel organique ou mine- 
ral ou un complexe metallique de formule : 





dans laquclle Y est du chlore, du brome, du fluor ou de i'iode: avec un nuclecphile de formule WH, dans laquelle 
W est tel quo def;ni dans la revendication 1, dans un solvant polaire aprotique et dans une atmosphere inerte. 
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